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ABSTRACT 


All too frequently, large industrial projects are 
designed and constructed without sufficient attention 
being paid to the resources required to operate the completed 
facilities. This thesis addresses some of the many issues 
associated with activating such en industrial complex--a 
conceptual naval shipyard. 

The planning, scheduling, coordination and control 
required to manage the activation of a shipyard together 
with the concepts of Logistics support, project management 
and Management Information Systems (M.I.S)are described. 

The inter-relationship of many government agencies/depart- 
ments are discussed and some of the major activation tasks 
are identified. A multi-matrix organization structure along 
with its Matrix Authority-Responsibility Chart (MARC) are 
recommended to manage the activation program. Personnel 

and training is identified as the most critical task for 
this major program. The crucial task of manpower planning 
is analyzed. A manpower recruitment model, and other issues 
to be considered for the special environment of the shipyard 
are also presented. The research concludes with an overall 
Summary and recommendations for establishing a program 


office and the early start of the training program. 
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I. ZNERODUGRLON, 


A. GENERAL 

Of ten due to the complexity of a project or by the 
reality of day-to-day job pressures, the managers concentrate 
on the present, ignore the past and let tomorrow take care 
of itself. Managers who are taken in by this approach, 
however, are not exercising their leadership to its fullest 
potential. Behaviorally and psychologically, management 
should be oriented toward the future; carving time out of 
the present for the service of tomorrow [1:267] t Some 
managers tend to neglect planning Decause they are toc busy 
in the present striving for immediate rewards or avoiding 
punishments. 

Major projects represent an extensive capital investment 
in material and human effort. Experience indicates that, 
even with "good" planning, major cost over-runs and con- 
siderable delays of these projects are not uncommon. An 
even more embarrassing and less excusable occurrence on such 
progscos is the inability to fully utilize the facilities 
upon their completion. 

This all too common phenomenon is not solely due to lack 
of technical knowledge or the irresponsible attitude of the 
midivedual, In racet, the author contends ihat it is more 


often the result of: 


E [1:267] denotes reference l, page 267. 
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l. Over-anxiousness or pre-occupation with one part of 
the complex project, (e.g., the design or construction of 
the facilities). 

2. Lack of understanding of the complexity of the 
project and its interrelationship with other activities. 

3. Non-routine or uniqueness of the situation. 

4, Lack of insight into long range planning and 
inability to coordinate numerous tasks over different time 
horizons. 

5. The responsible individual not having control over 
all cognizant activities. 

6. Lack of mutual understanding due to: communication/ 
language barriers and technological gaps between: (a) dif- 
ferent levels of organization (i.e., superior and subordinate); 
(b) different organizational segments (agencies/departments 
of the Same organization) and (e) different societies (i.e., 
developed countries and developing nations). 

Some of the causes of these shortcomings are the lack of 
skilled operating personnel, support utilities, amenities 
and material support. Thus it is of great importance to all 
concerned in a major program to look ahead and plan from the 
very inception of the program for its activation subsequent 
Lo fine Completion of physical construction. 1t 15 not 
surprising to see that for large-scale programs a program 
office is established. This office has Tue “total picture 
and is responsible for the long-range planning, overall 


een toll, coordination, and activation of that program. 
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Planning for the activation of any new operation is 
challenging and demanding. It becomes even more of a 
challenge and more (if possible) critical when the location 
is remote, no skilled pool of labor exists and climatic 


conditions are inhospitable. 


B. PURPOSE 

The purpose of this research is to identify some of the 
key elements involved in planning for activating a conceptual naval 
shipyard in a remote and isolated area. In this unique 
Situation, understanding the complexity of the problem, 
resource requirements (numan and materials), the constraints 
(budget, time, environment, etc.) and coordination of 
activities is of great importance. 

Long range planning is the key factor Tor the success 
of any complex and multifaceted project, requiring a 
systematic method of anticipating future conditions and 
coordinating the employment of resources in a manner which 
enhances achievements of established goals and objectives. 
The objective is "the operational readiness of the shipyard" 
by a certain time. To reach this objective major decision 
points must be achieved all along the process for activation 
of the shipyard. 

The intent is to explain briefly the facets of long-range 
planning, integrated logistic support, program management 
and control techniques employed to satisfy the goal of 


Bueesssrhl activation of the shipyard. 
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Heavy emphasis is placed on planning for recruitment 
and training of personnel and coordination of major activities 
for successful management of this program. Certain obser- 
vations and recommendations are presented that may be 
helpful to: the commander and executives for strategic 
planning, the managers for timely planning and the project 
team for overall control and coordination of the progran. 

The author emphasizes that this thesis is not a 
planning document and it certainly is not a comprehensive 
guide for the activation process. If this study does 
nothing more than to plant these ideas (awareness and under- 
standing) that there is a pressing need for adequate planning; 
integrated logistic support and proper management of such a 
complex program, it will have served its purpose. 

Due to the sensitivity of the classified materials, this 
report should be considered as a conceptual approach to the 


tasks which should be performed. 


C. ASSUMPTIONS 

To be able to undertake a problem of such magnitude as 
"planning for activation of a naval shipyard" the following 
aggregate assumptions are made: 

l. The shipyard will start its limited operation with a 
complement of about 500 "civilian" technical personnel. The 
personnel will build-up to a complement of about 5,000 men 


in a period of 9 years, and will then remain constant. 
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2. The shipyard organization, structure and management 
procedures will be similar to those at a United States 
Naval Shipyard in accordance with the Standard Naval Ship- 
yard Organization Manual. 

3. The location of the shipyard may be assumed to be 
along the Persian Gulf or Oman Sea Coast at a newly 
established naval base. This port is at least 1,500 miles 
away from the nearest major city. 

4, The construction of major land routes and railways 
to the port may start so as to coincide with the activation 
of tne naval Shipyard.» Hence tne best access iS by air or 
sea routes, depending on the type of cargo and availability 
or time: 

5. There are no local civilian or military support 
facilities. The normal community support services will be 
concurrently developed by commercial interests. 

6. The naval base will function as a host for the 
shipyard and will develop support facilities (police, fire, 
medical, legal, safety, food service, housing, recreation, 
etc.) on a time schedule to coincide with completion of 
Shipyard construction. Note: While the importance of 
Such support facilities cannot be overemphasized, they are 
discussed in this thesis only as they influence the organ- 
ization of the proposed program office. 

It is recognized that while normal construction period 
for a shipyard complex may take ten years from the design 


and development to completion, the time required for the 
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recruitment, training and gaining of experience of a well 
qualified personnel force may be even greater. 

In order to better understand the complex process of 
planning required to activate a shipyard, it is desirable 
to be familiar with the nature of naval shipyards. This 


will be the subject of the next chapter. 


17 








11. NAVAL SHIPYARD: BACKGROUND 


A naval shipyard is an industrial organization of which 
the upper management“ level traditionally is comprised of 
a steep hierarchy of executive and technical experts. The 
lower division is a broad mass of technical personnel 
(mechanics and journeymen; apprentices, and helpers) usually 
classified as skilled, semi-skilled and unskilled. The 
middle management in the "foreman" role is the subsidiary 
link between the upper and lower division. In regards to 
the operational structure of the Navy, Arthur K. Davis- 
states that in terms of occupational functions, the Navy 
corresponds to the general occupational pattern of modern 
industrial economics (2: 382]. A naval shipyard, being a 
homogeneous subset of the whole navy organization, cannot be 
an exception to the Navy's organizational structure. There 
are centuries of experience on the structure and functions 
of naval shipyards in Europe and many other parts of the 
world. But to develop and start-up a naval shipyard in the 
Persian Gulf area requires a good understanding of the envi- 


ronmental conditions; the shipyard structure and authority; 


“Most common positions are: The Commander or Superinten- 
dents, managers or heads of departments for a naval shipyard. 
The terms President/Chairman, directors and managers are 
used in civilian shipyards. 


ner or che article "Bureaucratic Patterns in. the 
Navy Officer Corps”. See reference 2, p. 382. 
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and the culture of the region. Hence this chapter will 
briefly describe the environment, panera location and 
climatic conditions. It also discusses the nature and 
overall structure of United States naval shipyards. Finally, 
some views on the need for a bureaucratic organization in a 
shipyard, and the awareness of the culture for the country 
or the region under consideration will be presented. Under- 
standing the nature of this industrial complex is vital to 
the operators and the users alike. It uncovers the types of 
problems one would normally face in a navy yard and it should 
also assist in the selection of better management techniques 


for the accomplishment of the assigned nission. 


A. GENERAL ENVIRONMENT 

The environment generally consists of the physical (i.e., 
location and climatic) and the social or cultural traditions. 
Every organization has great influence on its environment, as 
well as being influenced by the environment. As organizations 
become larger, the interaction between the environment and 
the organization becomes more Significant: and, in fact, the 
organization and environment begin to affect and modify each 
other. For example, it is important to be aware that due to 
excessive heat during the summer season (June - August), 
workmen slow down and productivity drops considerably. Work- 
ing in open-air in a midsummer day is a drudgery and sometimes 
unpleasant. Hence the working hours are often changed in the 
Summer season. People start work very early in the morning 


and later in the afternoon. Some natives from the region 
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leave the area during the hot season. After the hot season 
they may come back again if there are sufficient incentives. 

To build a naval shipyard in a remote location along 
the Oman Sea or the Persian Gulf coast will be a mammoth 
industrial undertaking. Adequate logistics support will 
be an important factor in the successful and timely completion 
of the program. Equally important are the logistics support 
requirements for the operation of the completed facilities. 
Considering the locality and the environmental conditions 
(which are described in the following paragraph) the import- 
ance of planning for the development of adequate skilled 
manpower and the related support facilities cannot be 
overemphasized. 

1. Location and Facilities 

The location of the naval shipyard is assumed to be 

somewhere along the Persian Gulf and Oman Sea Coast. The 
shipyard is part of a naval base complex assumed to De 
situated approximately 1500 miles away from the nearest major 
E There is no adequate overland travel network to this 
Port at the present time. Provision of this Inportang Fe- 
quirement would require construction of more than 1,000 miles 
of roads and/or railroads. It is further assumed that there 
is an airport in existence which could be expanded. There 


is a natural harbor, suitable for a new port facility, which 


The location is imaginary and distances are not real. 
They are picked purely for the sake of this thesis. 
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will be available to accomodate the major equipment required 
to construct the shipyard. 

The total program should consist of the construction of 
a breakwater system to enclose an area to be developed as a 
naval harbor and to accomodate the construction necessary 
for the installation of a naval base complex with berthing 
piers, dry docks, the shipyard, supply and other logistic 
facilities for the assigned ships. It is also assumed that 
extensive shore facilities will be constructed by different 
contractors on the land adjacent to the naval harbor. 

These shore facilities will include housing, recreation, 
Emp V facilities, offices, communication and other community 
facilities which are required to support the personnel and 
operations within the naval base. 

It is recognized that for this remote naval base every 
needed resource (labor, material, etc.) has to be imported. 
Non-skilled labor will be supplied from country sources. It 
is assumed that there will be a shortage of semi-skilled 
labor and the skilled craftsmen will have to be totally 
trained or contracted- for Trom otner countries for near 
term requirements. 

2. Climatic Conditions 

The weather conditions that follow are typical of 
those prevalent along the Persian Gulf and Oman Sea. Average 
daily temperatures vary from a mean maximum of 51°F (10.6°C) 
in winter to a mean maximum of 102°F (38.906) in the summer 


with an average year-round temperature ol 75280 F(23.9-26.7°0). 
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The absolute range of temperature is approximately from 
120°F (48.9°C) in summer to 32°F (0°C) in winter, the 
highest values occurring between the months of June and 
August. Relative humidity is high most of the year and 
varies between 50 and 98%, with an average maximum of about 
76 percent; most humid conditions occurring in the early 
morning and during calm weather conditions. During the 
summer and autumn months the relative humidity ranges from 
an average of 62% to 71 percent. Average annual precipi- 
tation ranges from near 4 to 12 inches along the coast with 
tne heaviest rainfall occurring in late winter [3:0082]. 
3, »0e131 Environment 

Countries along the Persian Gulf nave their own 
individual social hab1t, culture, and relisious beliefs. 
These are somewhat different from one another and from those 
in the western world. Iran is situated on the entire northern 
coast of the Persian Gulf and has its own very rich culture, 
and over 2,500 years of recorded history. ts people are 
very proud of its culture and history. The religion of the 
overwhelming majority of the inhabitants is Islam. They 
strongly believe in and practice their daily prayers. It iS, 
therefore, important to realize and respect the local habit 
and the social norm. One not only should be aware and allow 
Tor Drayer time during tae day, but also make certain that 
there is a respectable place (mosque or other suitable 


prayer-room) available. 
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The social environment also consists of ‘the relationship 
with the local community, higher authorities, labor unions, 
other government and industrial organizations; the last and 
the most important one of all being the customers (the ships 
Of ene fleet). The relationship with the Jet ace especially 
important because the proper maintenance of the fleet is the 
only reason for the existence of a naval shipyard. Social 
environment will further affect the shipyard in the form of: 
fluctuating workloads, changes of labor force, the economy 
of the community, recession and inflation periods, and the 
general economy of the country. It is, therefore, essential 


to be in-tough and to keep-up with the "trend of the time”. 


B. NAVAL SHIPYARD 

in mis section the growth, Thechistory and the mature oz 
a naval shipyard will be described briefly. The shipyard 
command and coordination, organizational hierarchy, mission, 
and operation of naval shipyard are discussed. The shipyard 
won torce Structure and rts fluctuations, and TOS utiliza ion 
of dry docks are also presented. 

l. Beret j25959PbYy 

Traditionally in the British Navy, "royal dockyards" 

were along craft union lines, such as engineering, electrical, 
construction departments, etc. under a single manager called 


"superintendent" as shown in Figure 1 below: 
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Figure 1. Naval dockyard organization pattern. 


In England and some other countries the term "dockyard" 
signifies a military establishment for the repair, overhaul, 
conversion and construction of naval vessels. 

Naval shipyards in the United States of America started 
in the year 1799 with authorization of the Congress to build 
four shipyards in Portsmouth, Boston, Philadelpnia, and 
Norfolk. Mare Island and Puget Sound Naval shivyards were 
authorized in the years 1852 and 1891 respectively. The last 
four naval shipyards authorized were: Charleston in 1901, 
Pearl Harbor in 1908, Hunters_Point in 1939 and Long Beach 
in 1940 [4:26]. From the earliest years through World War I, 
the naval shipyards were the principal logistic support 
element in the Navy shore establishment. As such, they were 
developed to provide a range of services over and above those 
of a purely industrial nature. These services included supply 
and dental care for seagoing personnel and provision of 
training and recreational facilities. 

During World War II expansion, additional ectivities 


were established to supplement the naval shipyards support 
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functions. Two of the naval shipyards, Bostom and Hunters 
Point were subsequently closed during the Navy force 
Redues1on in 1973. 

The maximum employment in all of the United States Naval 
Shipyards at any one time was about 353,000 in July 1943 
and has fluctuated considerably to the present estimated 
number of approximately 69,000. 

The United States Navy presently operates eight naval 
shipyards. > These shipyards are engaged only in conversion, 
repair and overhaul of Navy ships and have not been involved 
in any new construction since 1967. Only three Navy ship- 
yards (Philadelvhia, Mare Island and Puget Sound) now have 
the capability for new construction. "It has been a stated 
policy of the United States Navy that it does not intend to 
shift its shipbuilding from private to Navy yards except as 
a backup in the event private shipbuilders become saturated 
with commercial work" [5:60]. 

Since 1974, the Navy has been directed by the Congress to 
allocate 30% of its ship overhaul/repair/alterations work to 
private shipyards. This percentage is expected to remain a 
minimum requirement and could increase if more pressure is 
applied oy the shipbuilding industry on Congress. 

2, The Nature of a Naval Shipyard 

A naval shipyard is an integrated industrial plant 


with a full range of shop facilities and a full range of 


See Appendix A, presenting total employees and other 
specifications for each of United States Naval Shipyards as 
of March 1970. 
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engineering design and shoppersonnel skills in keeping with 
the mission. Thus every naval shipyard has a shipritters 
shop, sheet metal shop, welding shop, inside and outside 
machine shop, electrical and electronics shop, paint shop, 
a rigger shop, and service and tool shop [4:26]. In every 
case, the naval shipyards have ordinances and fire control 
shop capabilities adequate for the ship types they serve. 

Each naval shipyard has a permanent staff of craftsmen 
capable of performing any type of work that may be required 
by the ships served. In addition, each of the naval ship- 
yards has a qualified design and engineering staff responsible 
for preparing the technical specifications for the work to 
be performed. 

With these shops and skills, the naval shipyards have the 
in-house capability to successfully perform virtually any 
work assigned, including the manufacture of replacement parts 
1f the parts cannot be obtained from the supply system or 
mic Original vendor. The scope of the facilities and 
capabilities just mentioned is influenced by the kinds of 
work and types of ships assigned. 

In the following paragraphs, the principal requirements 
for the structural and functional authority of naval ship- 
yards are briefly described. 

a. shipyard Command and Coordination 
In the United States Navy the superintendent of 
a naval shipyard is called "the shipyard commander". He is 


Subordinate to the Commander of Naval Sea Systems Command. 
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He is a naval officer ordered by the United States Bureau of 
Naval Personnel, upon the recommendation of the Naval Sea 
Systems Command, to command the assigned shipyard. The 
shipyard commander is under the area coordination of a 
particular naval base/district commander assigned by the 
Cer. ot Naval Operations. In addition to the direction and 
Support provided by the Naval Sea Systems Command; other 
commands, bureaus and offices within United States Naval 
organization provide administrative and technical guidance in 
accordance with their assigned functional authority and re- 
sponsibility (6:1]. Appendix B, Charts l and 2 show 
organizational relationships between ihe shipyard commander 
and other external authorities. 

bb, Orsanızatıonal Hierarchy 

During earlier years, naval shipyards operated 

with a very loose type of organization. Each bureau had its 
own senior representative in the yard with its own shops and 
it furnished the funds necessary to operate these shops. It 
moot Many years until the first naval industrial organization 
was established with an overall manager wno was responsible 
for the total operation of the shipyard. There also was the 
military commander, to whom the industrial manager was re- 
sponsible for the building, conversion and repair operations 
of the shops. 

Considerable progress was made when naval shipyards 
were brought under a centralized management system. Nowadays, 


the organization and general administration of United States 
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Naval Shipyards are in accordance with United States Navy 
Regulations, with applicable Department of the Navy direct- 
ives and the structural and functional organization charts 
contained in the Standard Naval Shipyara Organization Manual 
(6: iii) : 

A modified organization chart showing some of the 
departments and offices under the shipyard commander is 


depicted in Figure 2: 


| Shipyard Commander 














| Management Eng. Office | Data Processing Office 
| 140 | WTO 
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Figure 2, shipyard organızatıon Structure. 
For the responsibilities of the shipyard commander and the 


heads of departments see reference 6. 
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c. Mission of a Shipyard 
The official mission assigned to naval shipyards 
is: 

"To provide logistic support for assigned ships and 
service craft; to perform authorized work in connection 
wish construction, conversion, overhaul, repair, 
alteration; dry-docking, and outiitting oi -nips and 
craft, as assigned; and to provide services and material 
to other activities and units, as directed by competent 
authority" [6:1). 

d. Shipyard Operation 
As was briefly described above, the shipyards in 

the United States Navy are coordinated industrial organi- 
zations which are standardized in their format throughout 
all naval shipyards. The operation of a naval shipyard is 
similar to a commercial organization in many respects. The 
shipyard commander is responsible to the Naval Sea Systens 
Command the same way as the president of a company is re- 
sponsible to the board of directors. In regards to the 
financial matters, while the commercial organizations are 
profit-oriented and desire to show a reasonable profit at 


the end of a year, the naval shipyard looks for a "break- 


even" point (i.e., no profit and no loss). 


3. Shipyard Work Force 
Mission accomplishment is largely dependent on the 
personnel assigned to get the work done. The size and 
composition by trade of the work force in naval shipyards 


varies with the requirements of the work. Military and 
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civilian personnel complement each other in providing an 
effective team for fleet industrial support. 

In a United States shipyard there is roughly one 
naval officer to every 110 civilian employees. The pre- 
ponderances are engineering duty and unrestricted line 
officers; and, of course, there are supply, civil engineering 
and other officers as well. The use of military rather than 
civilian personnel in certain positions is based on a specific 
determination of one or more of the following criteria: 


(a) The position has strong elements of military 
responsibility and accountability. 


(b) It requires a military background to facilitate 
understanding the viewpoint of the forces 
afloat. 

(c) The position provides training and experience 
required for career development of the 
military personnel. 

(d) It supports sea-shore rotation providing 
appropriate duties for the military personnel 
involved. 

In the United States, approximately 66 percent of 
total shipyard employees are engaged in the production area. 
Of the total production department work force, approximately 
27 percent are normally available as indirect labor and about 
61 percent as direct labor on any given day. (The remaining 
12 percent workers are projected daily absentees.) Table I 


shows comparative figures for the Mare Island Naval Shipyard 


in mid 1976 (ume. 
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TABLE I. Work force composition - Mare Island Naval Shipyard 
ee a Sie) _ 1 AA 


Septic 
go OEC) 
Description Work Production 
Force Work Force 
Total Production Dept. Work Force 6470 100 
Direct Labor Force 3960 eu 
Indirect Labor Force 1750 Zí 
Projected Daily Absentees 700 12 


GRAND TOTAL EMPLOYMENT (September 1976 300 


The civilian work force is heavily weighted with skilled 
journeymen in some 80 to 100 occupations. A continous 
effort is expended to develop these skills. There is an 
extensive apprentice training program which involves more 
than 6.4% of the total civilian personnel. There is also 

a great amount of training conducted to provide both 
engineers and mechanics knowledge in new systems and equip- 
ments. And, of course, continuing efforts are made to improve 
supervisory and other administrative and manazerial capa- 
bilities. Table II shows the numbers and categories of 
Civilian personnel in all United States Naval Shipyards as 


of March 31, 1970 [2.27] . 
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TABLE II. Numbers and categories of civilian personnel in 
all United States Naval Shipyards as of March 31, 


1970. 

BLUE COLOR EMPLOYEES NUMBERS PERCENT TOTAL 
Supervisors S235 6.30 
Journeymen 45,755 54.80 
Limited Mechanics 2,163 2.60 
Apprentices 5,373 6.40 
Helpers 37307 4.30 
Laborers oe _1. 50 

TOTAL 63,325 (3270 

WHITE COLLAR EMPLOYEES 
Engineers and Designers 3,515 4.20 
Supply, Accounting, ete. 16,606 19.90 

TOTAL 200 ke 

GRAND TOTAL 83,446 100% 


4, Work Force Fluctuation 

Today's complex ships with their larger work packages 
create substantial peak manpower workloads during their over- 
hauls. However, these loads neither occur during the same 
period of time nor are of the same magnitude for each of 
the trades. The result is that the demand on eacn specific 
rade fluctuates ravner widely. The ideal solution is to 
assign sufficient work, properly scheduled, so that the 
various skilled craftsmen can move effectively from ship to 
ship. Since this is not always possible, shift work, over- 
time assisnment, forced leave, loans of manpower, working 
men in secondary skills and other devices are necessary 


management actions to balance manpower against workload 


4:30). 
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So Dry Dock Utilization 

A "dry-dock" is a basin of water which can be closed 
off by a gate. The ship is floated in, the gate is closed 
and the water pumped out to allow for the cleaning, repair 
and maintenance of the ship's underwater structure. 

Modern ships of the Navy are usually larger and 
deeper than the older ships they replace. They are more 
complex and more work is required during overhaul and the 
period in dry dock; thus longer periods of dry dock time 
are required. The result has been an increase in large dry 
deck utilization and the trend IS Still conuinuing upward, 
Pecordimely, dry docks are one Of the most Important iacil-= 
ities considerations with respect to shipyard overhaul 


capacity. 


C. BUREAUCRACY AND CULTURE 

Naval shipyards normally cover a large area and employ 
Several thousands of men at any given time. This size alone 
would impose the bureaucratic pattern on naval shipyards' 
organization. Coordination of masses of men and material 
clearly requires the employment of those properties of pre- 
cision, impersonality, and reliability which make 
bureaucracy the most efficient form of large-scale organi- 
zatıon. 

To most people bureaucracy is a dirty word. It 
suggests rigid rules and regulations, a hierarchy of 
Ofiices; Narrow Specialization oi personnel, red’ tape, 
irresponsibility, an adundance of offices or units 
which can hamstring those who want to get things done, 


impersonality and resistance to change. Yet every 
organization of any significant size is bureaucratized 
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to some degree or, to put it differently, exhibits 

more or less stable patterns of behavior based upon 

a structure of roles and specialized tasks. Bureau- I 

cracy, in this sense, is another word for structure (8: 50] 
A naval shipyard is an integrated hierarchy of specialized 
talents and shops defined by systematic rules--an impersonal 
routinized structure wherein legitimized authority rests 
in the office and not in the person of the incumbent [2:383]. 

hor the social scientist, bureaucracy is a form of 
rational (goal-directed) social (cooperative) action in which 
behavior patterns are designed to achieve the highest goals 
for those who establish and maintain the bureaucracy. The 
chain of command clarifies and defines goals, determines 
the means for carrying out those goals, divides the task of 
achieving goals into smaller parts or roles to be expected 
by separate specialized units, coordinates the activities 
of those units, and ensures that all efforts are directed 
toward accomplishing the bureaucracy's goals [9:30]. 
Bureaucracy is the prevalent method of organization in 

the world today because this form of organization 1s efficient 
in carrying out the goals of public policy and of private 
|rorvt Oriented entities. With Duréaucratic organizations, 
the talents and energies of masses of people can oe mobil- 
ized to accomplish otherwise impossible collective goals. 
With such an understanding, it is necessary to see how the 
bureaucratic form of organization will be influenced by 
dlrzerent cultures. 


"Culture" is a word that has many meanings. Culture has 


long stood for the way of life of a people, for the sum cf 
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their learned behavior patterns, attitudes, and material 
things [10:43]. 

H. T. Hall states that "Culture is more than mere custom 
char can be shed or changed like a suit or clothes.” He 
further believes that: Americans think of "under-developed 
countries as being backward and stubborn,” or "thought to 
be led by grasping leaders who have no concern for their 
peoples welfare." Unfortunately some of these statements may 
be true. They can also be a convenient excuse for United 
states’ failures aboard on the technical assistance, military 
aid, and diplomatic fronts. "But most of our (the United 
States’) difficulties stem from our own ignorance" ( 10:48]. 
One must understand the culture, tradition, habits, and way 
of life of other peoples. Admiral Hayward recently most 
appropriately stated that there is great value in under- 
standing the history, culture and tradition of others. These 
values must be respected in their own way. ‘We must be well 
aware and cautious about how fast they can change [11]. 

Most men in the field continue to fail to grasp the true 
Benin eance or the tac, that culture controls behavior in 
deep and persisting ways, many of which are outside of aware- 
ness and therefore beyond conscious control of the individual. 
Culture hides much more than it reveals and, strangely enough, 
what it hides, it hides most effectively from its own parti- 
pants. Much research has proved that the real job is not 
to understand foreign culture, but to understand one's own 


culture. All that one ever gets from studying foreign culture 
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is a token understanding. The ultimate reason for such 
study is to learn more about how one's own system works. 
The best reason for exposing oneself to foreign ways is 

to generate a sense of vitality and awareness - an interest 
in life which can come only when one lives through the 
shock of contrast and difference [10:53]. 

As it was described, "bureaucracy" like any other system 
has its many advantages. It also has its limitations and 
disadvantages. The bureaucratic organizational system can 
be misused or over-done; in which case favoritism and 
corruption will certainly pervail. It should be realized 
that one organization's goals cannot be perfect for others. 
i facet, the goals of ditferen+ organizations can often be 
very different and contradictory. The differences are much 
more important when different cultures are considered. There- 
fore, the bureaucracy created in one country cannot be applied 
blindly to some other country. The historical background 
and social differences of each country must be considered. 

Any form of bureaucracy should grow with the particular 
Culture and through the transformation process. Hence 
bureaucracy must be adapted with care and full understanding. 
Awareness of one's own culture; recognition of historical 
background and social differences between different nationals 


are of great importance in the development or a bureaucracy. 


D. ORGANIZATION CONSIDERATIONS 
The question here is: What should oe the organizational 


Structure for an Imperial Iranian Naval (I.I.N.) Shipyard? 
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In Section "B" of this Chapter, the nature and trend of the 
bureaucratic character of a United States Naval Shipyard was 
discussed. This should not give one the idea that this Is 
the type of organization proposed for an Iranian Naval 
Shipyard. There is no single best pattern of organization 
that can serve all nations or all industrial organizations 
within a nation. The organizational structure that has 
evolved through the years and serves the United States Navy 
well may not work satisfactorily for other navies. The 
mission of the particular shipyard; the size (work force); 
the physical and social environments; the kinds and com- 
plexity of tasks assigned; labor-management history and 
current relations; the type of ships to be maintained and 
overhauled; the social norms, culture and skills of the 
operating personnel will have a great influence on the choice 
of an organization pattern. Even for organizations in the 
same environment, the period during which a new organization 
is implemented plays an important role. On the other hand 

1t would be a waste of time and resources to try to "reinvent 
the wheel". It would be ineffective and expensive for non- 
industrial nations not to benefit from the experience of more 
industrialized countries. The organizational structure for a 
newly established naval shipyard in the extremely fast 
expanding navy of Iran, should evolve. The structure of such 
an organization cannot be static. It should be modified and 
expanded through a steady and stable progression; but it 


must, at the same time, provide for a dynamic growth pattern. 
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For the rapidly developing countries such as Iran a more 
rapid developmental pace is appropriate. We live in a 
rapidly expanding technological age. During the last gen- 
eration, innumerable new systems, and many organizational 
formats have been developed. The successful integration and 
utilization of these systems/organizations has been the 
masterpiece of modern technology in itself. Transfer of this 
new technology is the only way to bridge the gap between the 
modern technological know-how and traditional or indigenous 
technology. Hence, adaptation of new techology and trans- 
formation of skills is essential. The modern ships of today's 
navies have complex and sophsticated systems. They require 
highly skilled men who are up-to-date in the current, but 
ever-changing technology. They also require an efficient 
Gmeanizational structure in whiten io operate. To effectively 
integrate and properly utilize the talents of men and the 
capabilities (output) of machines is the greatest challenge 
to management. 

Por a conceptual Iranian Naval Shipyard organization 
(growing to a 5,000 man work force), a oureaucratic structure 
(as described in the previous section) is inevitable: 

(1) Bureaucracy is created in a naval shipyard because 
of the efficiencies in the bureaucratic form of social 
organization. Some kinds of tasks seem to be most efficiently 
performed by organizations with a chain of command, special- 


izations, impersonality, and rules. 
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(2) Bureaucracy has been found extremely useful in 
dealing with tasks of great size, complexity and technicality. 
(3) Bureaucracy is everywhere in varying degrees. It 
is especially evident in a large-scale industrial organi- 
zation such as a shipyard. It is here and we cannot avoid 
it, but we must learn how to live with it, use it properly 


and make it work for us. 


Bureaucracy is not a disease, but it certainly spreads like 
one. It has the symptoms of highly contagious disease which 
spreads rapidly and may kill the unprepared, uneducated and 
innocent victim. It is the outcome of modern technology and 
the off-spring of a growing organization. However, extra 
caution and special consideration should oe given to any 
newly established and rapidly growing organization. 

Roger Harris states that the start-up organization nas to 
process a great deal more information than the normal "steady 
state" organization. There are Tour basic ways of dealing 
with the needs of a new organization: 

(1) Provide more of everything: people, money, and time 

during the start-up period. (Turnovers will wsually 
exceed estimates.) 


(2) Break the organization up into self-contained parts 
which are as independent of one another as possible. 


(3) Establish sophisticated sensing, planning, and problem 
Solving and progress tracking systems. 


(4) Create project teams, task forces, and other lateral 
Commun Cavlon and decision making linis, so chat 
problems can be dealt with at lower levels in the 
organization (een). 
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For a newly established organization, the most effective 
role for higher management is that of support, strategy 

mud protection. Higher authority's role of support is in 
the form of needed resources; strategy in the way of 
indicating structure and manning of key positions, as well 
as broader financial status; and protection is in the manner 
of creating an "umbrella" which shields those who are 
operating the new shipyard from outside pressures and inter- 
ference [12:1]. ‘With these considerations in mind, the 
adaptation of the organizational structure of a United States 
Naval Shipyard, as presented in Section B, Figure 2, would 
require suitable modification fer an Iranian Shipyard. This 


eeula be or the format as shown in Ti ure 3. 
d 
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Figure 3. Modified organizational pattern. 


Comparing rigure 2 and Figure 3 above will indicate the 


Tollowing changes: 
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(1) The data processing office can be amalgamated and 
made a part of the comptroller department. 

(2) The safety office and shipyard clinics may be made 
a part of the industrial relations office, 

(3) The combat systems office could be made an integral 
part of the production department. 

(4) The nuclear engineering department must be eliminated 
since there are no nuclear propulsion vessels in the imperial 
Iranian Navy. 

Having defined the objectives of this research and having 
provided background on Naval shipyards and the environment 
ar our COnCeptual Shipyard, 10 16 appropriate to describe 
the research techniques used to compile this document. Tnis 


is the subject of the next chapter. 
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III. RESEARCH METHODOLOGY 


About January 1978 the subject of "activation of a naval 
shipyard", still vague in the mind of the author, was for 
the first time discussed with the prospective thesis advisor. 
The advisor elaborated on the planning aspect of the subject 
and pointed out that the research could have far reaching 
practical application to the successful activation of such 
N Oplo SCuLVity. 

After more discussion with other professors and further 
refinement of the topic the following research methodology 


was adopted. 


DIC PPPIERAUVCURE SEARCH 

There is a large amount of literature and many researcn 
studies available for every chapter and section of this 
resis. The author's continuous battle has been to contain 
such a broad subject to a manageable size in the time period 
avallable. The "planning concepts for activation of a naval 
shipyard" in an isolated place, with a hostile climatic 
environment is a unique task by itself. However a search 
and review of topics on long range planning; project manage- 
ment, planning, scheduling, organization and staffing, 
control and coordination, and project network (PERT/CPM) 
mere carried out. Proper logistic support is a prime con- 


sideration for the success of any system, and its importance 
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is further emphasized for the particular environment of the 
conceptual project. Hence a study of Integrated Logistics 
System (I.L.S.) began. The elements of I.L.S.: personnel 
and training, facilities, supply support, transportation 
and handling, test and support equipment, technical data, 


were identified. 


B. VISITS AND INTERVIEWS 

Personnel with extensive background in the subject and 
those with previous experience in the Persian Gulf environ- 
ment were the target of this effort. After some study, 
plans were made to visit some of the individuals who had 
experience in this field and some of the facilities of a 
similar function. Noted officials were interviewed during 
the visits and considerable insight was gained from their 
views and experiences. More than 100 persons who had ex- 
perience and background on the related subjects of: planning, 
logistics, personnel and training, Shipyards, organization 
development, the Persian Gulf, Iran and other developing 
countries were interviewed. Those individuals and locations 
visited are: 


The Chief Imperial Iranian mission to the United States 
Of America, Arlington, Virginia; 


Director of Facilities and Equipment Division, Naval Sea 
Systems Command, Washington, D.C.; 


Manager of Division Construction, Bechtel Corporation, 
Engineers-Contractors, San Francisco, California; 


Director, special Projects, Kaiser Engineers, Oakland, 
California: 
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The Shipyard Commander, Training Division and Management 
Engineering Office, Philadelphia Naval Shipyard, 
Philadelphia, Pennsylvania; 


Project Manager, Diego Garcia Construction Project 
Office, Alexandria, Virginia; 


Director of Subbase Acquisition, Trident Program Office, 
Nc) y Grystal City, Virginia; 


Group Vice President, Project Office Staff, Brown and 
Root, Inc., Houston, Texas; 


Manager, International Training Group, Personnel Training 
and Development, Brown and Root, Inc., Houston, Texas; 


Vice President, Programs Management; Litton, Ingalls 
Shipbuilding, Pascagoula, Mississippi; 


Operations Research and Administrative Science Department 
Chairmen, noted Professors; Heads of Departments; United 
States Naval Postgraduate School, Monterey, California; 
United States Naval Officers with previous experience in 
Similar projects or tours’ of “dauy in othe Persian Cult 
area; 


Iesnjan Project biaison Officer. N.C. 3, Crystal CIty, 
Virginia; 


pronis supply Omzreer, and Project Liason Ora seer, 
Philadelphia, Pennsylvania; 


Ex-military officers and businessmen who served overseas 
or had experiences in the Persian Gulf region; 


Finally many United States and allied student friends, 
with interest in this subject. 


Some of the views and comments made during these interviews 
are included throughout this thesis. These examples provide 
further insight into the diversity of the subject and the 
different problems experienced and emphasis given to 
different aspects of the same problem by different men in 


different positions. 
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ee STUDY OP SIMILAR. PROJECTS 

Further, a search was carried out through the inter- 
library computer service and also the Defense Logistics 
Studies Information Exchange (DLSIE). Documentation on 
previous base development management, planning for logistic 
support efforts in the Vietnam Era and also Transition plans 
for on-going projects such as Diego-Garcia Development and 


Trident Base acquistion were obtained and studied. 


D. PERSONAL EXPERIENCE 

Personal experience both in the Persian Gulf and overseas 
has given the author much insight and motivation as to the 
identitication of problems and the importance of this task. 
He has had more than 21 years of service experience of which 
more than ten years has been spent in responsible positions 
in the ships and industrial organization/technical establish- 
ments in the Persian Gulf area. He has traveled and lived 
in that region, been exposed to the environment and certainly 
feels the importance of integrated logistics support and 
plane for acsıvatıon or an Industrial activity as complex 
as a Shipyard. He has spent about eight years in England, 
and more than four years in the United States of America, 
mostly in the training establishments and the naval shipyards. 
The author has traveled extensively during this period 
pisiting many industrial centers, military establishments 
and more than twelve shipyards throughout Europe, the United 
States of America, Turkey, Pakistan, India and Iran. He has 


been directly associated with or served in shipyards for more 
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than ten years of his service career. Many months of 
research and extensive interviews with many experts and 
specialists in this field has given the researcher great 
insight and reinforced nis strong belief and own conviction 
of the need for a positive long-range planning on such a 
major undertaking with heavy emphasis on the personnel 
requirements and their appropriate training. 

In Chapter IV the concepts of planning and logistics 


Support will be discussed. 
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IV. PLANNING AND LOGISTIC SUPPORT 


Part of the objective of this thesis is to point out 
the importance of timely planning and coordination as well 
as the necessity of integrated logistic support for any 
project. The author believes that this objective can be 
achieved only by understanding the principles, the need and 
the proper implementation of planning and logistic support 
concepts. The awareness and proper application of these 
management tools are of extreme importance in a complex 
project. The activation of a naval shipyard in a remote 
region and the hostile climatic environment of the Persian 
Gulf is certainly a project of such complexity. 

Thirteen years ago, a similar project in a comparable 
environment, was in its design and development phase. It 
was planned to be completed in a period of five years. The 
construction was greatly delayed due to several reasons, 
including: a late start; lack of adequate integrated 
logistics support; inadequate planning and supervision; 
enoórcase of funds; and lack of control and coordination. Tne 
original construction cost estimate more than tripled due to 
the growth of work and inflation. As recently as two years 
ago (years after the target completion date) the project 
was nearing its physical completion. Just a few months 


months before that time 1t was realized that there were 
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shortages of skilled manpower, adequate electrical power, 
water, etc. 

In addition, a large quantity of machinery, raw material 
and special equipment ordered to coincide with the much 
earlier planned completion date had been virtually idle for 
several years. Such experience shows that it is not uncommon 
for human beings to get overwhelmed by the day-to-day 
involvement of the organization, thus allowing other vital 
tasks to be overlooked. All too often we end up with war- 
ships, shipyards, planes and other systems that perform their 
missions only "after the expenditure of extraordinary effort - 
much of which could be avoided by better planning and fore- 
Sight on the part of the government and industry” involved 
[13:6]. 

Therefore, in this chapter the concepts ol planning, 
long-range plans and contingency plans will be discussed. In 
add tion and in order to sain a better appreciation Tor The 
coordination required among activities and the life cycle 
ost lor this project, the planning and coordination, logistic 
Support, the system life-cycle, and logistic support 


management functions will be briefly described. 


A. PLANNING CONCEPTS 


Planning, more than any other management technique, is 
misused, misunderstood, and more often times ignored. 
Yet its importance to successful operations and project 
management at all levels cannot be overstated. in fact, 
it has often been said the foundation for the success cr 
Tailure of a project will be firmly established during 


[uc Critical, initial proposal and planas crase [ 1: :150| 


/ 


43 











Men have always been concerned about the future. They 
carry with them the fear of what is going to happen tomorrow. 
Ancient men took time out of his present to prepare physi- 
cul Ty and psyonolosically for his future. This ability, 
to draw upon past experience in the present to plan for the 
future, has been the biggest advantage of human beings over 
other species (1:267). In the modern age, formal planning 
has grown in importance for many organizations because of 
increased technological complexity, financial risk, time 
lags, project size and substantial management decision 
burdons. 

Long-range planning rests on dreans, strategies and a 
sense of what management would like the organization to 
become. These dreams and strategies will be a futile 
exercise unless they are converted into continuing objectives 
and specific goals with priorities for accomplishment. It is 
said that the purpose of planning is not to show precisely 
how we can predict the future, but rather to cover the 
things we must do today in order to have a future. 

this section, on the broad supject of planning Concepts, 
presents some of the definitions of planning; the need for 
planning, the nature of a plan, and the requirements for 
setting clearly defined goals. The hierarchy of planning, 


management and planning, and approach to planning are also 


discussed. 
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1. Definitions of Planning 

George Storer: defines planning as a process which 
begins with objectives; defines strategies, policies, and 
detailed plans to achieve them; establishes an organization 
to implement decisions and includes a review of performance 
and feed-back to introduce a new planning cycle. McFarland 
states that, "Planning is a pervasive and continuous process 
ort anticipating, influencing, controlling and analyzing 
present conditions to make decisions for the future” (15 :314]. 

In a laymen's term, planning may be defined as (1) 
thinking about what one wants and how he is going to 
accomplish it, (2) determining in advance what is to be done, 
(3) preparing for the future oy making decisions now. Plan- 
ning presents management's attempt to anticipate the future 
end guard Itself against the threat of change. Sy its nauıze, 
planning is inherent in almost all management processes. 
However, it has no easily definable boundaries, no single 
Be ent beginning, most certainly no end, and cannot pe easily 
gathered up into a precise position or description for 
delegation to an individual or group. Tor the purposes of 
managing an industrial organization, the essence of planning 
is the identification of opportunities and threats, of what- 
ever kind and wherever they exist, and the choosing among 


alternatives for allocations of resources of all kinds. 





wi” 
r3 ^ * . m jc3 ^ 
Professor George A. Steiner is the author of the book 


"Top Management Planning" and is considered oy many to oe the 
Dean of American long-range planners. 


50 








2. The Need for Plannins 

An increasing span of time, the growth lead time, the 
complexity and enormous expenses of large endeavors, all 
put heavy pressure on planners to achieve the central 
mission of minimizing uncertainty and its consequences. 
"The imperatives of modern technology have exercised a 
profound influence on the requirements for planning.  Con- 
tinuing, narrowing specialization has made tasks more complex 
and Lengthy" [ 1:268]. The major benefit of planning may not 
be the plan itself, but rather the process which identifies 
the goals, strategies, resource requirements, and the inter- 
relationships between decisions to be implemented. The key 
to planning is the determination of desires; and the critical 
aspect 1S knowing where one wants to be and how one wants the 
Kuture to turn out. 

The concepts of planning should not be a list of unrelated 
aspirations; the ideas should be integrated into a cohesive 
plan that has a threefold purpose. The first purpose is to 
provide a concept of what the organization ideally should be 
like as a whole. The second purpose is to provide a zuide 
for planning systematically for transition of the existing 
ersanızatıon into what ls desired. Third, and the most 
important, planning may excite and fire the imagination of 
participating managers. In the following paragraphs the 
definitions of plans and the importance of goals are 


described: 
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a. What is a Plan? 

We have already seen that a plan is a predetermined 
course of action. It represents organizational goals and the 
activities necessary to achieve the goals. Functional plans 
are those which outline intended action in a functional 
area such as personal and training, supply, facilities, 
finance, etc. Functional plans are a compilation of actions 
necessary to provide functional support necessary to the 
accomplishment of overall organizational planning goals. 

These plans are a combination of objectives, policies, 
procedures, budgets, and other elements necessary to achieve 
a predetermined specific objective. 
b. Setting of costs 
The goals of an organization represent, in effect, 

a series of constraints imposed on the organization oy its 
participants. Goals and objectives are also defined as the 
appropriate response to recognized problems and opportunities. 
E. R. Kappel’ states: 

"Unless the organization sets demanding and exciting 

goals; \t,runssarheavy risk Or lozing vitality.: This 

is an area where people in top management positions 

have heavy responsibilities. If these gcals fail to 

stimulate, there is something missing at the top" 


[16:91] 


3. Hierarchy of Planning 


A hierarchy of different levels of planning can be 


identified on the basis of the planning horizon for each 





"Quoted from reference 15 page 91. 
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level. Three levels frequently referred to in literature 

are strategic planning, tactical planning, and operational 
planning. Strategic planning deals with long-range consider- 
ations. The decision to be made relates to the future of 

the country as a whole, such as building a shipyard or the 
expansion of the navy. 

Strategic planning calls for the greatest degree of 
imagination and reasoned intuitive judgement because it 
deals with an uncertain future and requires the allocation 
of resources when the results are not obvious. 

Tactical planning is concerned with a medium-term 
planning horizon. It includes the ways resources should be 
acquired and organized. It is reflected in the capital 
expenditure budget; such as the navy training plan, the 
three-year staffing plan, etc. 

Operational planning is related to short-term decisions 
for current operations, such as supply inventory levels, 
shipyard work load plans, production levels, etc. These 
are reflected in an operational plan such as & yearly 
budget. Operational planning is more concerned with pro- 
jecting the present into the immediate future and in the 
achievement of greater efficiency and coordination among 
the several elements of the operating activity in question. 

4, Management and Planning 

Virtually all management theorists agree that 
planning is a major element of the manager's job. However, 


there is no general agreement concerning precisely what 
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constitues planning. As the term is used here, it encompasses 
the activities which are variously referred to as goal 
setting, policy making, strategic planning, and strategic 
decision making. This interpretation of planning thereby 
involves the identification of the broad goals of the organ- 
ization and the specification of strategic policies which 
prescribe the way in which the organization will go about 
achieving its goals. 

Another interpretation of planning incorporates the 
Bibrocess of preparing for the commitment of resources in the 
mest economical fashion, and, oy preparing, or allowing this 
commitment to be made less disruptively" [1:10). Ts ae eS 
pretation of planning is usually referred to as long-range 
planning Since it involves explicit consideration of the 
(sometimes distant) future; and it is this phase of planning 
which is most commonly formalized in organizations. It 
involves the adoption of general goals and translating them 
into specific objectives, analyzing which objectives are 
consistent with those goals, and developing ways of achieving 
the oojectives. The planning process therefore also encom- 
passes the process of strategic decision making which addresses 
the alternative allocations of resources which will achieve 


pho organization's 





oals and oojectives to the greatest degree. 
er. Approach to Planning 
The success and failure in planning relate to a very 
great extent to the understanding and participation of senior 


Management. One of the secrets of participative management 
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is the allocation of time and attention to the right things, 
not to those things best left to functional and middle 
management. 

The proper approach to planning is never quite the same 
from project to project, or for that matter from time to 
time on the same project. It is always peculiar to the time 
and place. The planner's most important role is to develop 
an approach peculiar to his project's time and place. To do 
so requires a full appreciation of the frame of reference 
within which he must guide the planning efforts. de must 
personally understand and develop understanding among the 
project decision makers that the thought processes involved 
in making choices among alternatives are what really matter, 
not the bound volumes of five-year plans to which they can 
proudly point. He must insure that choices made at all 
levels and on a myriad of projects are in support of the much 
broader ones made earlier concerning overall objectives, goals, 
and strategies. These choices must be made continually 
throughout the year and generally cannot be dou red aru 
an annual planning exercise rolls around. 

"Ihe task of the planner, including the financial 
manager, is to present management with that full spectrum 
of intelligence and data, properly constructed to manage- 
ment's particular needs instead of according to the 


dictates of our real and imagined professional standards, 
techniques, and traditions" [16:54]. 
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B. LONG-RANGE PLANS 

Long-range plans differ from the short-range plans in 
that they reach much further into the future. Construction 
of a large industrial facility such as a naval shipyard may 
well take more than five years from design and development 
to completion and eventually operation. In such a long- 
range time frame many changes can take place. The further 
ehead we look, the more change we should expect and the more 
time needs to be devoted to planning. 

In general, long-range planning will look to the distant 
future as far as a trend can oe predicted. "Long-range 
planning needs strong top-level support because of the 
major commitments that have to be made to carry it out" 
(17:180]. Support from the higher authority is also needed 
to get responsible departments/ministries to work toward 
common long-range goals instead of each going his own way. 
In a complex project such as construction and activation of 
a naval shipyard, it may take ten years or even a generation 
to see the result of a decision made today. For example, 

a long-range personnel plan for activation of a newly 
established shipyard should be more than just looking at the 
number of men and skills required for the start-up of the 
shipyard. In fact, it should also look much further to the 
future expansion of the navy; the modern ships and the future 
equipment that will oe introduced, and new technological 
breakthroughs. Thus, a long-range personnel plan must look 


at least ten years into the future and anticipate the demand 





for manpower and different skills to satisfy the navy's 
future requirements. Long-range manpower plans should tell 
us how many managers/officers, civilians or enlisted men we 
will need in the years ahead, not only for activation, but 
also for the shipyard's anticipated future growth needs. 
Included should be an analysis of the job categories, the 
number of personnel required in each, and skill levels 
needed. We then can take a manpower inventory and see how 
the men we now have compare with those we need in the more 
mistant futures: We can now start to train today's junior 
officers/managers, and enlisted men/civilian personnel for 
the future assignments. They should be given the kind of 
training and experience that will prepare them for their 
future jobs. One apparent disadvantage of long-range 
planning is that it may take ten years or longer to see the 
outcome of a decision. For example, the decision process 

to build a shipyard or a dam and the eventual construction 
period may take well over five years. Hence uncertainties 
involved in long-range planning should be considered so that 
the plan may be revised or modified to meet the new require- 
ments. Good management should be forward-looking and prepare 
a long-range plan, even though it must oe updated or revised 
periodically. Since we cannot tell with certainty what the 
future will be, it is essential to have some alternatives 

or contingency plans. Such plans are discussed in the 


following section. 
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C. CONTINGENCY PLANS 

Even the best plans can be outdated or rendered useless 

by unforeseen changes or realities involving the project. 
New technological breakthroughs, innumerable imponderables, 
unforeseen changes, unknowns and conflicting views and 
interests can all destroy a "perfect" plan. 
"Especially vulnerable to these threats are those projects 
on the scientific frontiers, or forefronts, or new 
technologies, or those where powerful, conflicting in- 
terests are involved" (e.g. unexpected expansion or 
contraction of the project) [18:38]. 

To retain flexibility and be able to react to these 
threats, one must be cognizant of three dominant factors in 
wa oject: First, 18 tne Laer that all projects are inter- 
dependent. An action in one area must result in a reaction 
en another area, when required, or catastrophic results can 
occur. Another problem is called "second-order consequences”. 
For example, building bigger ships or initially acquiring 
Submarines for the fleet can be a project's main goal; 
however, deeper port facilities, additional support facili- 
ties (larger drydocks), special personnel training and a 
multitude of other things must be obtained in a timely 
manner in order to properly support “he new ships or sub- 
Marines. These additional dynamic proolems have been 
especially prevalent in logistical support areas in recent 
years. 

The third area of concern is called "time skip". This 
is epitomized oy the statement heard after a project has 


blown up, "We didn't think it would be a problem". Seemingly 
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insignifcant details or oversights can mushroom into gigantic 
problems [19:38]. 

An expert project planner will recognize these pitfalls 
and counter them with contingency plans based on three 
principles. The first is iterative planning. Plans must 
undergo continuous modifications in line of these unantici- 
pated realities. Concepts, assumptions and technological 
features must be constantly reexamined to determine what 
impact a breakthrough or change may nave on the plan. A 
built-in flexibility to react is essential. Closely related 
to that premise is the need to build in padding or extra 
tolerances aS insurance for contingencies. Finally, a 
dynamic, flexible planning effort must de extended over time 
as well, maximizing interactions within the project and out- 
Side efforts. Time delays, and early completions, must be 
analyzed for their impacts. To aid these plans, information 


must flow freely in all directions. 


D. PLANNING AND COORDINATION 

One cannot Coordinate activities which Are related to 
one another unless there 1S prior planning incorporating 
adequate communication. Most often, we need to coordinate 
actions because one action must follow another in sequence. 
Por example if we cannot start-up a shipyard, often it is 
not because of the incompletion of construction or the in- 
ability of personnel to run it. There are many other 
Variables which will affect the readiness of a shipyard. 


Bor a complex industrial facility, the availability of 
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qualified personnel, required utilities, adequate housing, 
supply support, transportation and amenities are equally 

as important as the availability of buildings and machinery. 
Sometimes we need to coordinate several actions that start 
at different times, but should progress together in order to 
finish together. For example, long before the start of con- 
struction of a shipyard, designers start to decide upon its 
configuration and the personnel department initiates planning 
for recruitment and training. While someone else plans and 
prepares electrical power and other utilities (water, steam, 
gas, etc.), the civil engineers plan for housing, recreation 
and other community requirements. Suppose that the shipyard 
is near completion. Initially 200 personnel may be required 
to oversee test and trials of machinery and to familiarize 
themselves with the shops operation. These men need to eat, 
to wash, and to be treated in case of an accident within the 
immediate vicinity. They also should have facilities for 
rest and relaxation for themselves and their families; 
transportation to get home and other facilities. Therefore 
we should ask outselves if there are housing and recreation 
facilities available. Are sufficient utility support, trans- 
portation, educational and medical facilities available? 

Are these personnel trained? Do they know their jobs? Who 
pays them and how are they getting paid? Who 1s coordinating 
all these tasks? By the time the assumed shipyard is com- 
pleted and ready for acceptance adequate trained personnel 


Should be on the site ready to take-over. Is the arrival 
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of additional personnel scheduled and coordinated with all 
other authorities concerned? What happens to coordination 
if something goes wrong somewhere along the line? Can the 
problem be avoided? If not, who is going to be affected? 
Those who are affected should be informed beforehand so that 
they at least can modify their plans or be prepared for the 
unpleasant consequences. Often we can break a bottleneck 
and get the lagging section of the whole activity back on 
schedule if we know of the problem in time and act upon it 
soon enough. We may be able to put more people on the joo, 
work overtime, or contract the work or part of the work to 
an outsider. 

Ray ESE Ss report on Iran's tremendous progress in a 
comparatively short period of time emphasizes the importance 
of the coordination and integrated support. 

"Port facilities were overwhelmed by imports through most 
of last year and many ships waited three months to unload. 
Only half the volume of freight that was dumped onto 
docks could be hauled away promptly oy railroad and trucx 
lines, and goods rotted on open wharves. In one instance, 
several thousand heavy-duty trucks were unloaded at the 
big port of Kharramshahr, out there weren't any drivers 
to move them. The new vehicles rusted on docks for 
months" { 20:1). 
Ihe article could have continued oy asking whether there 
were adequate: Roads for the transportation?  Provisioning 


for the spare parts? Test equipment and technical documen- 


Mon? Maintenance facilities? These facets are in fact 





Seren Ray: Staf reporter - The Wall Street Journal, 
77, Vol. XCVI, No. 70, (Ref. 20), 
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the basic elements of integrated logistics support which will 


be described in the following section. 


E. LOGISTIC SUPPORT 

One of the greatest challenges facing industry, military 
and other government managers today and in the future is 
the growing need for more intelligent management of our 
scarce resources. The demands of the modern world have 
created unprecedented incentives for management techniques 
to design and operate less costly systems, simplify products 
and processes, and create more efficient supply and distri- 
bution methods. 

No government agency or private organization can reach 
its full potential as an efficient allocator of resources 
until logistic support requirements are properly analyzed 
and integrated logistics management techniques assume their 


proper roles in the hierarchy of management activities onc. 


It is therefore important that the proper analysis of logis- 
tic support of a system or project, whether the acquisition 
of a new class of ships or construction of a shipyard, oe 
considered at a very early stage. That is, we must look at 
the "total aspect" of logistics support from the conceptual 
phase (which is long before any significant investment is 
committed) to the operational phase. To improve the manage- 
ment of our limited resources, one should view logistics in 
terms of the effectiveness of support and on the basis of 
life-cycle-cost. Life-cycle cost includes all costs 


associated with planning, research, design, production, 
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system operations and maintenance support, and ultimate 
system retirement and phase-out. For better appreciation 
of the subject, this section will present some definitions 
of logistics; the concepts of integrated logistics system 
EL L.S), the System life-cycle and logistic support 


management. 


l. Logistics Definitions 


Logistics is not a new subject to us. ln Tact it 
has been a concern since the first movement of men and 
material. 


"Conventionally systems and equipment have been designed 
and developed and logistic support requirements have 
evolved ‘after the fact". This approach to logistics 
has resulted in high costs of maintenance and support 
currently being experienced for many systems” [21:XV). 


Logistics is defined by Webster's dictionary as "the 


procurement, maintenance, and transportation of military 
material, facilities, and personnel." Military logistics 
as defined by the Joint Chiefs of Staff is: 


"The science of planning and carrying out the movement 
and maintenance of forces. It is those aspects of 
military operations which deal with: (a) design and 
development, acquisition, storage, movement, distribution, 
maintenance and disposition of material; (b) induction, 
classification, training, assignment, welfare, movement 
and separation of personnel; (c) acquisition or con- 
struction, maintenance, operation and disposition of 
facili ies, (d) acquisition Of f£urnichin= oO: Services: 
It comprises both planning, including determination of 
requirements, and implementation” (22:16}. 


E. invbesgrateda Tosjstie Support TuS.) 


"Integrated logistic support (I.L.S.) is a management 
function providing the initial planning, funding and 
controls which help to assure that the ultimate customer 

or user will receive a system that will not only meet 
performance requirements, but one which can be expeditiously 
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and economically supported throughout its programmed life 
cycle" (21:7). 


The elements of I.L.S. are: personnel and training, supply 
support, facilities, transportation and handling, test and 


support equipment, technical data, and maintenance plannins. 


The purpose of I.L.S. is to assure that effective logistic 
support is planned, acquired and managed as an integrated 
whole. 

DOD directive 4100.35 states that "Military readiness 
is fundamental to national security and...can best be 
achieved through effective integrated logistic support 
of...system and equipment." Its primary oojective is "to 
assure that...effective logistic Support...is systematically 
planned, acquired, and managed as an integrated whole...to 
obtain maximum material readiness and optimum cost 
effectiveness” [aoo 

The following are brief descriptions of the elements 
of Integrated Logistics support: 

(a) Personnel and training: The human element is 
required for the operation and maintenance of the prime 
system (a shipyard in this case) and associated support 
facilities throughout the life-cycle. Personnel are 
identified in terms of numbers and skill level requirements 
for each operation and maintenance function of the shipyard. 
The training of personnel includes both the initial training 
for navy/equipment familiarization and operation of the 


System, and also the replenishment training to cover 








attrition and replacement of personnel. Training is also 
provided to upgrade the assigned personnel to the skills 
required for the particular system/equipment. 

(b) Supply support: Consists of all general 
consumable and outfitting materials for the shipyard, 
repairable spares (units, assemblies, modules), repair parts, 
consumables, special supplies and related inventories needed 
to support the shipyard and supporting facilities. Special 
considerations should be given to the geographical location 
of the shipyard with respect to where the supply materials 
originate, are stocked and distributed, the means of 
transportation and methods of distribution. 

(c) Facilities: In general facilities consist of 
real estate, physical plant, portable buildings, housing, 
intermediate shops and depots, etc. required to support 
operation and maintenance functions associated with the 
prime system. The shipyard here is considered the prime 
system; hence the housing, drydocks, cranes and rails, and 
other training and repair facilities, required, to support 
the shipyard, test and support equipment and training 
equipment throughout the life-cycle of the shipyard, are the 
Supporting facilities. 

(d) Transportation and handling: Consists ol dll 
those vehicles, equipments, special provisions, containers 
and supplies necessary to support packaging, preservation, 
Storage, handling and transportation of, test and support 
equipments, spare/repair parts, personnel, facilities and 


Eecnnical data. 
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(e) Test and support equipment: Consists of all 


monitoring and checkout equipments, tools, meteorology and 
calibration equipments, maintenance stands and handling 
equipment required to support scheduled and unscheduled 
maintenance actions associated with the shipyard. 

(f) Technical data: Are the operating and maintenance 
mastructions, drawings, microfilms, inspection and calibration 


procedures, provisioning and facilities information, specifi- 


. cations, computer programs required to support the 


Bonstruction, checkout, and operation of a shipyard and its 
Supporting facilities. 
(zg) Maintenance planning: is 
"accomplish through the definition of the maintenance 
concept, accomplishment of logistic support analyes, 
provisioning, and assessment and evaluation of the 


overall support capability with the necessary feedback 
loop for corrective action and modification" [23:9]. 


Maintenance planning facilitates the necessary logistic 
Support considerations in the system design process. 

3. System Life-Cycle 

A system/project in the dynamic sense must be 

considered through its life-cycle or so called "cradle-to- 
grave" viewpoint. The system life cycle may be said to 
Originate in the perception of a need and terminate with 
disposal of the system. Between the two end-points of a 
System's life, there are a number of phases through which 
the system passes, e.g. the initial phases of the life cycle 


of a shipyard project is from the inception to operation 
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Figure 4. Total Life-Cycle Cost 
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period which may take 5 to 20 years; while the operational 
phases of the shipyard may be Several generations. Figure 
4 shows the total life cycle cost of a ship. Note that 
poor management may only see the acquisition (construction) 
cost (or the tip of the iceberg). Many other major costs, 


2 


such as those illustrated’, may go unnoticed when first 
viewing the project. 
In regard to the system life-cycle, Professor 


Kline? 


states that "in the gross sense of a system one 
might consider three distinct periods: the planning period, 
the acquisition period and the use period" (23:3). See 
Figure 5. 

The concept of the Integrated Logistics support calls 
for people familiar with and responsible for the operation of 
a system (e.g. shipyard) to be involved in its development 
and production (construction). Ideally, the individual 
responsible for the activation and operation of the ship- 
yard should be involved or represented in the development 
of the plans for the yard--or at least involved in the 
review of such plans. 


Even after the design plans have been developed and 


construction is under way, there may be occasions where an 





other costs are: personnel and training, test and 
support equipment; supply support; transportation and 
handling; facilities; technical data and eventual retire- 
ment and phase-out may seem to be under the surface. 


SS Melvin 3., Professor of Department of Operations 
Research and Administrative Science, Naval Postgraduate 
Fehool, Monterey, Calif., 1978. 
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engineering change (at some cost in time and money) may save 
many times the initial cost in life-cycle terns. 
4. Logistic Support Management 

Logistic support management involves the planning, 
organization, direction, and control of all functions and 
activities of a program. Management responsibilities for 
logistic support commence at the early phases of system 
inception, continue through the systems operational use 
and to the systems phase-out, or retirement [21:279]. 
Management functions include the definition and establish- 
ment of objectives and organizing and implementing tasks 
necessary to achieve the desired results. This function 
also is shared by directing and controlling activities, 
thus ensuring that results are ultimately attained. 

Logistics represents a broad spectrum of activities 
whose responsibilities are shared by many organizations. 
In the past, various logistic activities have operated 
somewhat independently, with results less than effective. 
The proper integration of the various elements of logistics 
and the communication between various organizational entities 
responsible for logistics are the key factors for the success 
of any program. Logistics support must be recognized at all 
levels of program management as being a major ingredient in 
each phase of system development. The elements of support 
must be properly identified to ensure item acquisition to be 


accomplished in a timely manner (21:313]. 
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FIGURE 6: System Life-Cycle and Typical Manloading Curves 
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V. PROJECT MANAGEMENT 


In the past few decades interest has grown in techniques 
and approaches for management of temporary projects (in 
contrast to ongoing operations) in large complex organization. 
Thus, project management evolved based on the realization 
that modern organizations are so complex that it is extremely 
difficult to achieve effective management using traditional 
organizational structures and relationships based on a 
vertical flow of authority and responsioility. 

Centralized program management was introduced in the 
United States Department of Defense (D.0.D.) in the 1950's. 
Before this time, task-oriented management organizations 
worked on several projects simultaneously (25:169). A 
distinct departure from traditional management occurred when 
the Defense Department recognized the need to streamline 
the acquisition process and introduced the concept of 
project management. The key person in that management 
Sreanization is the project manager, normally, in D.O.D., 

Fe esenlor mılıtary öfficer, 

The construction and activation process of a naval shipyard 
is a notable undertaking and involves a large amount of 
capital investment. Buildings and machinery will be of 
little or no value in meeting the objectives of the navy if 
they cannot be utilized due to the absence of other equally 


important resources. The mission requirements can only oe 
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met through the integration of trained personnel; supply 
support; housing and community facilities; utility support; 
transportation and handling; and the completed naval ship- 
yard. The optimum utilization of all these resources requires 
proper control of this investment through an organized and 
effective management information and decision system. One 
must appreciate that the total program consists of a number 

of individual but highly interrelated projects. Completion of 
any Single project requires an organized and dynamic manage- 
ment system that can co-ordinate activities within that 
project from beginning to end and meet the desired completion 
date. Understanding and utilizing the concepts of project 
management is essential to the success of each project and 
thus to the overall program. Hence in this section the 
general characteristics of project/program management and 
information systems are descrioed. Also management functions 
such as: organization and staffing, planning, scheduling, 


Ata control are discussed. 


A. GENERAL CHARACTERISTIC 
The terms "program" and "project" frequently are 
interchanged. To avoid ambiguity in this thesis it is 
appropriate to distinguish a project from a program. 
Cleland and King state: 
The project can best be distinguished from a program 
in terms of scale. Programs generally are larger and 
more directly related to basic organizational objectives 
than are projects. Any one program of an organization 


might be composed of many different projects which in 
sum will aid in achieving a specific output-oriented 
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objective of the organization. Programs also may be 

open ended in nature, while projects have specific 

objectives and specific end points (19:184]. 
Therefore the development of a naval shipyard may be viewed 
as a major program consisting of several projects. These 
projects may be grouped as (1) the construction of facilities 
and (2) the activation of the shipyard. The first group of 
projects may include construction of: (a) housing and com- 
munity facilities, (b) port facilities, (c) the shipyard, 
(d) roads and communication centers, (e) industrial utilities, 
and (f) other support facilities. The activation group of 
projects includes: (a) personnel and training, (b) supply 
support, (c) management information systems (MIS), (a) 
shipyard organization, etc. However, each of the major 
projects is a separate but interrelated aspect of the total 
development program. Before further discussion of the 
subject one should understand "project/program" and "program 
manager". 

Generally, projects or programs have: (1) an objective 
that is known and can be specified; (2) an anticipated date 
of completion; (3) actions and activities to accomplish the 
objective that can be determined in advance; (4) a desired or 
required sequence for performing the activities [19:341). 

The program under consideration here is the activation 
of a naval shipyard, which encompasses not only the con- 


Struction of the shipyard, naval base, utility support; 


housing and community facilities; but equally, if not more 
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importantly, the overall task of providing for integrated 
logistics support; and establishing an operating organi- 
zation and the management information systems for the 
shipyard. 

The complexity of major projects have caused revolutionary 
changes in the fashion in which decisions are implemented. 
The most striking example of this is the emergence of the 
"program manager". 

"The program manager may be defined as that individual 
wno is appointed to accomplish the task of integrating 
functional and extraorganizational efforts directed toward 
the successful performance of a specific program" [19:18]. 
The program manager is faced with a unique set of circum- 
stances with each project, and these situations direct his 
thought and behavior into achieving the total program-specific 
goals. The program manager faces a complex managerial 
activity consisting of a broad spectrum of authority and 
responsibility. 

In the previous chapter, the system life-cycle was 
defined. It is appropriate at this point that a project/ 
program life-cycle be discussed. Figure 7 presents a 
comparative view of the systems life-cycle and the program 
office life-cycle. 

A brief description of each phase of a project/program 
follows: 

1. Conceptual Phase 

This is the period in which the idea is conceived 


and given preliminary evaluation. An idea may originate 
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Figure 7. Systems life-cycle vs program office life-cycle. 
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from basic research, a current organization problem or an 


external influence”. 


During this phase, the environment, 
forecasts, objectives and alternatives are examined and 
evaluated. There is a first look at performance, cost and 
time aspects of the project. It is the period in which 
basic strategies, organization, and resources (men and 
materials) requirements are conceived. Also during this 
phase the overall scope and direction of the project will 
emerge. 
2. Definition Phase 

The purpose of the definition phase is to determine, 
as accurately as possible, the cost, schedule, performance, 
and resource requirements and how they fit together. This 
phase identifies in more detail what is to be done, when it 
is to be done, how it will be accomplished, and how much it 
will cost. i During the definition pnase the organization 
must reevaluate the projects (total program) and reaffirm 
its objectives before resources are committed to the 
acquisition (of men and materials) and the construction 
phase. When clearly defined, contracts may be awarded 


during this stage. 


por example, the need of a country to build a shipyard 
for the maintenance of the fleet for defense against external 
threats. 


Zone should look at the cost as the total life-cycle 


costs and not merely the construction/acquisition cost. 
see Chapter IV Section E-3. 
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3. Construction and Acquisition Phase 

The system (shipyard, support facilities and 
personnel, etc.) elements are constructed/acquired and 
tested individually and as a total system, using the 
procedures and standards developed during the preceding 
phases. The construction/acquisition process involves such 
things as the actual procurement, construction of facilities, 
personnel training, identification and ordering of long 
lead time materials (supplies and test equipment), allo- 
Cation Of authority and responsibility and finalization 
of the supporting documentations. The recruitment and 
training of some skilled personnel will probably start 
during the previous phases of the project. 

4, Operational Phase 

Reaching the operational phase indicates that the 
system has been tested satisfactorily; proven economical, 
feasible, and practicable; and is ready to be employed 
toward the attainment of the larger goals of the organi- 
zation. This is the phase in which the results of the 
efforts taken in earlier phases of the program often come 
wo fruition. 

"Activatıon" of a naval shipyard ıs the start of its 
operational phase, This is the time where the planning and 
coordination for the masses of men and material results in 
a successful mission accomplishment. The fundamental role 
of the program manager during this phase is to provide the 


resource support required to accomplish the navy's objectives 
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for establishing a shipyard. The functions of the program 
manager change somewhat in this phase. He becomes more 
concerned with controlling the system's operation along the 
predetermined lines of performance. He also places more 
emphasis on motivating the human element of the system and 
controlling the utilization of resources of the total systen. 
This is the period during which the completed and operational 
shipyard is successfully turned over to the user, "the 
shipyard commander" for the service of the fleet. 
5. Divestment Phasel? 

The project organization/program office eventually 
will be dismantled since a program/project does not have a 
minite life. The responsibility of each project (i.e., the 
shipyard, naval base, etc.) is transferred to supporting 
organizations (i.e. technical directors) and the program 
office resources are directed to other areas. 

The "final report” submitted and the "lessons 
learned" are most important documents for future projects 
and shouid be included in the data base of the organization's 
rs.” 

We will now discuss the issues of organization and 
staffing, scheduling, and control. In the following sections 


each of these functions will be briefly described. 





Note to the reader. The term 'divestment phase' is 
applied in this instance to the program office and not to 
the shipyard. (See Figure 7). 


U anagenent Information System (MIS), see Section F of 
this chapter. 
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B. ORGANIZATION AND STAFFING 
One of the most notable contributions to management 
theory and practice has been the development of the project 
management concept. Not only have revolutionary organiza- 
tional approaches been developed to facilitate the effective 
integration of people, resources, and tasks, but equally 
important, powerful management systems have been devised 
jo monitor and control projects. The success or failure of 
a program is highly dependent upon the quality of the staff 
and organizational structure that is employed. With this 
en mind, the characteristics and concepts of project organi- 
zation and staffing requirements will be described. The 
proposed program organization and staffing for the 
activation of the shipyard will be presented in Chapter VI. 
1. Program Organization 
Organizational structures can vary from the pure 
functional model at one extreme to the pure project model 
at the other extreme. The matrix structure rests somewhere 
between these models on the continuum, and has characteristics 
of both. A brief description of each of the organization 
alternatives follows: 
a. Functional Organization 
The functional structure is also known as the 
traditional or bureaucratic structure. It is the most 
prevalent organizational structure in the world today 


(Figure 8). 
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This is the basic hierarchical structure with top management 
on the upper level of the chart and middle and lower 
management spreading out down the pyramid. The organization 
is usually broke down into different functional departments, 
such as personnel and training, supply, research and devel- 
opment, engineering, administration, and finance, This 
hierarchical structure was originally based on such manage- 
ment theories as specialization, line and staff relations, 
authority and responsibility and span of control E 26: 46). 

It is generally considered easier to manage specialists if 
they are grouped together and if the department head has the 
same training and experience in the particular field. A 
primary characteristic of the functional organization is the 
mivision of labor into specialized groups. Its strength lies 


in its centralization of similar resources. 








This form of organization has a number of 
weaknesses, For example, when involved in multiple projects, 
conflicts may arise over the relative priorities of these 
projects in the competition for resources, Also, the 
functional department often places more emphasis on its 
own specialty than on the overall goals of the organization. 
This creates integration and communication problens that 
hinder the progress of projects. 

Oa Project Organization 

The project structure emphasizes the project 
father than the specialized functions. That is, all the 
resources of the various functional specialists necessary 
to attain a specific objective are set up in a self- 
contained unit headed oy a program/project manager. This 
individual is given considerable authority over the project 
and may acquire resources from inside or outside the over- 
all organization (26:47) (Figure 9). As it is seen from 
tne chart, the internal organizational structure or the 
Project organization is functional, that is the project/ 
program team is separated from the various functional 
disciplines. The major advantages of the project organization 
are the singleness of purpose and the unity of command. 
Informal communication and clear understanding is effective 
in a closely knit team, and the program manager has all the 
personnel resources required under nis direct control. The 
project structure is optimal for very large projects. The 


Major disadvantage of such an approach is that it requires a 
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large number of full time personnel. Such an investment 
may be appropriate for a small number of critically import- 
ant programs. However, resource limitations preclude the 
use of the project organization approach for all programs. 
Thus, for a large-scale program sucn as development or 
activation of a naval shipyard even though this single 
purpose project organization may seem Suitable for the 
choice of organizational structure, the personal constraints 


may preclude such a luxury. 
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C. MATRIX ORGANIZATION 

The matrix structure tries to maximize the strengths 
and minimize the weaknesses of both the project and the 
functional structure. It retains the functional specialties 
and overlays a project organization with a single program 
manager (Figure 10). The project organization emphasizes 
completion of the program, while the functional organization 


pursues the various specialties. 
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The major benefits of the matrix organization are the 
balancing of objectives, the coordination across functional 
department lines, and the visibility of the program object- 
ives to the project coordinators. The major disadvantage of 
this form of organization is that an individual is working 
for two superiors. He is reporting vertically to his 
functional department head and horizontally to the program 
manager. The project/program managers often feel that they 
have little authority over the functional departments. The 
functional department head also feels that the project 
eoordinator is interfacing in his job. The solution to this 
problem is the clear definition of roles, responsibility and 
authority coordinator specifies what and when a task is to 
be done and the functional departments are responsible for 
how it should be done. 

Considering the shortage of aualified personnel to plan 
for and direct the activities of the shipyard, some form of 
matrix organization may be most appropriate.” 

Regardless of the organizational structure used, the 
program management's task is by no means an easy one. For 
the management of the activation program he relies heavily 
Es urs staff to monitor and control the functions of an 


extremely complex program. 


tothe recommended organizational structure for the 
proposed program office will be presented in Cahpter VI 
activation Program". 
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2. Project dpa DE 
The nature of the program itself will have considerable 

impact on the kind of staff required. The project team gen- 
erally includes the permanent members of the program office 
as well as all the functional contributors (coordinators) 
to the projects. The management functions to be accomplished 
during completion of the overall program are those necessary 
to enable the program manager to fulfill his basic respon- 
Sibility. "This encompasses the overall direction and 
coordination of the program through all of its phases to 
achieve the desired results within established budget and 
schedule" [12:112]. As a general rule, the number of 
individuals working in the program office under the direct 
supervision of the program manager should be as small as 
possible. This emphasizes the responsibility of each 
munctional department for its contribution to the program 
while retaining the maximum benefits of a specialized work 
Borce. It also increases the flexibility of the project 
Staff; reduces cost; and allows the program manager to 
devote maximum effort to the program itself, rather than 
supervising a large staff. Rona one.” states that the 
individuals who should be assigned permanently to the 
program office are those who: (1) deal with the management 
aspects of the project; (2) are required on a full-time 


basis for at least six months; (3) must maintain close 





, 
Archibald, Russell D. is the author of "Managing Hizh 


Technology Programs and Projects" see|reference 2. 
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contact with the program manager and his staff in the 
performance of his duty; (4) cannot otherwise be controlled 
effectively, due to organizational and geographical con- 
Siderations. 

Some of the key members of the project team may be: 
the program/project manager, executive assistant, director 
of personnel and training, director of logistic support, 
director of systems requirements, director of plans and 
programs, contract administrator, program controller, pro- 
EDGE accountant, construction coordinator; organizational 
development consultant, community development specialist, 
purchasing and subcontractor coordinator, and field project 
manager. 

With adequate project planning and control procedures, 
a qualified project staff can maintain the desired control 
of the complex program. The quality of the staff assigmed 
to the program is often more important than the number of 
personnel assigned. Early in the program, the program 
manager must indicate to higher authority the number and 
the skill of personnel he requires. Baumgartner states 
nat “The project Stari must oe too notch, as concerns 
technical expertise and as far as tact, judgment, and other 
team-making traits are concerned” | 26:27]. 

In the following section, the staffing procedure 
and some of the criteria for selection of the program 


manager will be discussed. 
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a. staffing Procedure 

The following procedural list is one of many 
general methods offered for the task of staffing an 
organization. It is general enough to allow application to 
any organization. 

(1) Define output/objectives; 

(2) define and allocate budget; 

(3) set up or modify the organization; 

(4) develop position descriptions; 

(5) define training requirements (professional 
and on-the-job) 

(6) 

v 

(8 


(9) hire; 


define minimum requirements for applicants; 
advertise; 


A 
) interview; 


(10) train and assioni and 

(11) operate and manage (27183). 
A process very similar to this has been conducted by many 
Organizations such as the National Aeronautics and Space 
Administration (NASA) for personnel selection. It must be 
recognized that the staffing process is highly dependent on 
the type of organization chosen to meet the objectives. 
Depending on the three types of organization described 
earlier; functional, project and matrix, the personnel 


requirements vary considerably. 
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b. Program Manager Selection 

The program manager should be designated for 
each major program/project as early as possible. The ob- 
jectives of the office and the standards set for the 
applicants are the prime considerations for this selection. 
The objectives which the program manager and his staff are 
to meet should be incorporated in a written charter which 
defines the authority, responsibility, and accountability of 
the program manager. As a result of these objectives, 
the program manager's role may be defined to include: (1) 
overseeing the acquisition of the system (e.g. activitation 
of a shipyard) within constraints; (2) meeting performance 
objectives: (3) alerting higher authority when it appears 
B technical, cost, or time objective will not be met; 
(4) making required decisions; (5) recommending termination 
Br alternate solutions; (6) being the prime point of contact 
for the program; and (7) negotiating as required with 


Bunctional groups and contractors (27:55). 


EC. PROJECT PLANNING 


Many concepts and the importance of planning have been 
discussed in the previous chapter. The importance of project 
| planning has been stated by Baumgartner thusly: 


No other activity has more far-reaching effect on the 
project, extent, detail and realism of project than 
planning. Most problems can be traced back to faulty 
planning...Behind these difficulties usually lies the 
failure to plan for planning, the omission of determining 
what plans are needed, why and where BO]. 
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Elements of project planning include: scheduling, budgeting, 
contingency planning, forecasting, transition planning, 
planning for change, organizational planning, facilities 
planning, personnel planning, fiscal planning and reports 
planning. All these planning requirements, to one degree or 
another, must be coordinated oy a project manager. He is 
the one who must perform the key planning work at the master 
schedule level to give adequate direction to those who will 
perform the detailed planning and control the work just 
eiced. On his shoulders falls the full responsibility for 
assuring all plans and schedules are valid and integrated 
into a total project plan. Additionally, he must assure 
that the planning and control functions are performed prop- 
erly and in a timely basis by all members on the project 
team. "All of these efforts must be oriented to the main 
objective, the earliest completion of the project within 
Monetary, quality and time constraints, at the least risk" 
[15:135]. Succinctly stated, the initial operations plan 
which the project manager must develop will be the keystone 
Een which the project's success or failure is based. In 
| this section the planning process and planning methods for 
any major project will be described. 
l. The Planning Process 

The professional project planner believes in the 

Beed for project planning because a poor planning process 


can lead to: 
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. Loss of control due to ineffective budgeting 

. Loss of control due to unrealistic scheduling 

. Loss of control by not organizing for effective 

action 

. boss or control over eontractors functional 

activities providing support 

. Loss of cost control by unrealistic estimates 

incurring undue risks, and insufficient 
preparation 

„ Loss of morale and incentive on the part of 

project personnel, resulting in cost overruns 
and delinguent deliveries 

. Loss of confidence by the superiors (the CNO) 

. Loss of the project [2 614) 

The planning process used for project planning is 
very Similar to the scientific, proolem solving method 
employed by engineers and scientists world-wide. It begins 
by establishing general goals of objectives. Information is 
then collected and a general forecast made to limit the 
Scope of the study. Assumptions are then made based on the 
previous steps. Specific objectives are established such 
as workload and manpower level, cost control guidelines, 
schedule of completion, activation date, performance 
criteria, etc. Managers should expect and be prepared Tor 
changes in this one step, more than any otner. 

It is important that all involved in the planning 
process are actively aware of the interdependence in a 
project's plan. A cliche common in project management will 
depend on facts and assumptions made previously, often based 
ED insufficient information. If those facts and assumptions 
are changed then the later steps in the process can become 


totally invalid. However, no one should expect results and 


past plans to be in perfect agreement, or even expect past 
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plans and present plans for the same time period to agree. 
Certainly these deviations should be explained, and changes 
based on this new information brought out into the open 
and fully discussed. The interdependency role in the 
plaming process has often been overlooked, resulting in 
disastrous consequences at a later date [19:42-48]. 

The ultimate goal of the professional planner is to 
achieve three objectives from the planning process. First, 
he wants a clear understanding of future proolems and the 
impact they will have on present decisions. With this 
knowledge he will attempt to anticipate areas that will 
require future decisions or changes and be prepared to make 
those decisions on a timely basis. Secondly, he wants to 
establish an effective management information and control 
system to expedite the flow of relevant information that 
will impact on the project's objectives. rinally, he wants 
to provide for faster, and less disruptive implementation of 
any change required by future decisions. Zach of these 
| requires a thorough appreciation of the planning process, 
| and its role in the project and subsequent actions each may 
entall. The result of an effective planning process and a 
project team fully appreciative of that process is a plan 
that will: 


Translate broad goals into specific measurable 
objectives 


Establish priorities 
. ldentify what must be done to obtain results 


Allocate himan and Material resources 
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Start with a clear objective 


Performance specifications, cost guidelines 
and a completion date if possible 


w 


/ 
Create a course network and decide on a work 
breakdown (Engineering, design, test and 
evaluation) 


Establish a work breakdowm schedule and identify 


work packages 
NY 


Establish work task teams based on those work 
packages 


Have work task teams develop specific schedule 
and cost Criteria, interfaces and milestones 


Integrate work packages at each level 


Develop specific project level schedule and 
COST criteria 





Develop specific control and scheduling dates 


IVA 


Establish manpower, facilities and contractor 
requirements by tasxs and work packages 


Make all work assigmments from that one 
master plan 


Figure 11. Seguential Guidelines 
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Specify when each activity must occur 
Evaluate progress against scheduled activities 
2. Formulating the Plan 

Once the project manager has completed an initial 
review and analysis of the problem and the project team is 
aware of time, quality and completion date constraints, the 
project manager can begin developing a specific plan for 
the project. Furthermore, each member of the project can 
begin to develop his functional area of the project along 
the sequential guidelines shown in Figure 11. 

As can be seen the entire protect becomes more 
specific at each level. A key element to an effective 
project plans execution is how the work breakdown is 
accomplished. It is imperative that manageaole units are 
formed that are clearly the responsibility of a functional 
menager. However, the final chart should not be considered 
an organizational chart, since one manager may nave 
responsibilities in several functional areas, in addition 
to his own (14:143). 

Once initial planning and approvals for a project 
are accomplished, the actual development phase can begin. 
An important step in this phase is development of a progress 


Echedule, a time table of the work activities. 
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D. PROJECT SCHEDULING 


In the development and acquisition of a major progran, 
such as activation of a shipyard or construction of a new 
ship, progress towards the deadlines and cost targets requires 
more advanced scheduling techniques than traditional methods. 
The Aerospace industry and the U. S. Department of Defense 
in recent years have devoted considerable effort in ad- 
vancing methods to track the cost, performance, and 
scheduling of development progress ora. hits section 
briefly describes some of the scheduling techniques currently 
available to project management with emphasis on the advanced 
scheduling techniques of Program Evaluation and Review 
Technique (PERT) and Critical Path Method (CPM). 

o should be well recognized bat te construction ol a 
shipyard and its activation process are long-term programs 
with built-in uncertainties and dynamic variables. Numerous 
government agencies and firms are involved in Such programs. 
A clear understanding of the environment, the hierarchies of 
the program management, and the tremendous task of coord- 
ination is essential to an understanding of the importance 
of scheduling. Common scheduling techniques will now be 


described. 
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1. Bar Chart 
The Bar Chart approach to scheduling was developed 

by GANTT” in the context of a World War 1 military and 
industrial requirements. "This tool made it possible 
for the first time to compare actual performance against 
the original plan, and to adjust daily schedules in accord- 
ance with capacity, backlog and customer requirements" 
(29:14). An example of Gantt Bar Chart is shown in Figure 


12. 
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training 


Figure 12 


Activities A, B and C may be, for example, the construction 
of buildings, utility support (i.e. electricity and water) 


and personnel training respectively. In terms of being 


+1 


1 gantt, Henry Laurence developed the production control 
tool "Bar Chart" in 1917. This chart measures performance 
while usually showing projected schedules. It was enthus- 
By adopted oy the shipbuilding industry during World 

Em l, 
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"on" or "off" schedule, the status of each activity is: 


Activity A "Construction of Buildings" is on schedule; 


Activity B "Utility Support" is ahead of schedule; and 


Activity G "Personnel Training" has not yet started. 


2. simple Scheduling Example 


scheduling is defined as: 


“thesspecitiecation of 


dates and times for performing functions and implementing 





the many subplans of the projects...consisting of trans- 


planting the schedule into actual calendar dates and times" 


9: 327]. 


A practical example for representation of overall 


echeduling for construction and activation of the shipyard 


follows: 


Ectivities 


E. Harbor and Piers 

Design Harbor 
Construction of Piers 
Design Breakwater 


(0 £g.0o0 m 


Construction of 
Breakwater 


2. Intermediate Repair 
Activity (IMA) 
aw Inicial Layout 
Preliminary 
b. Detail Design 
C. Procurement 
Gen Conscruetron 


B. Buildings and Shops 
a. Preliminary Design 
b. Detail Design 
C. Approval of Design 
go Construction 


Approve Design oy Owner 


2 


Start Date 
Janes 78 
Mar. 79 
gans 78 
Mar. 78 
Dee, 78 
Aug. 78 
Dee. 78 
Beer 78 
Dee: 79 
Jan. 79 
Mar. 79 
May 79 
Jun. 80 


Duration 
Estimate 


(Months ) 


N 
NOON Os 


a) 
H 


24 
de 


20 
24 
22 
24 





lh. Utility and Services 


a. Preliminary Design Jan. 78 5 
b. Detail Design May 78 13 
c: Procurement Aug. 78 zu 
dau ConsGeuc tion Sep. 78 22 
5. Personnel and Training 

a. Authorization 18 Jan. 78 6 
b. Recruitmen lst Stage July 78 6 
Ca doitall Training 

(Familiarization and Language 

Training) Jan. 79 6 
da Apprentice Training July 79 36 
e. Recruitment 2nd Stage Jan. 79 6 
fo Familiar. < Lane. Erainime (2nd) July 79 6 
z. Apprentice Training (2nd) Jan. 80 36 


Ehe charts in both Figures 12 and 13 display the initial 
starting dates, the project status now, and the expected 
completion dates, but do not indicate precedence relationship 
among the activities. The bar chart, as well as other 
approaches which evolved from it such as Line-of-Balance (LOB) 
and Milestone Methods”, were not too successful on one-time 
projects. Here is where some of the other advanced project 
networks such as PERT, CPM, GERT, and sKep<¥ may be more 
useful. 
3. PERT and CPM Network 
Development of "Program Evaluation and Review 


Technique" (PERT) began in 1958, when the United States Navy 


8 : 

Large numbers of many different skills are required Tor 
activation and operation of a shipyard. Hence recruitment and 
training will be done over several stages. 


19108 and Milestone methods are a few of many scheduling 
techniques. 


“Ocraphical Evaluation and Review Technique (GERT) and 


Computerized Scheduling Technique (SKED) are a few other 
Scheduling techniques. 
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was faced with the challenge of producing the Polaris 
Missile system in record time. The Special Projects Office 
of the U. S. Navy, Lockheed Aircraft Corporation (prime 
contractor for Polaris), and the consulting firm of Booz- 
Allen and Hamilton developed a new method to coordinate 
that program. 

"The application of PERT on the Polaris project was 
credited with the successful coordination of 250 prime 
contractors, over 9000 subcontractors, numerous agencies, 
and literally hundreds of thousands of individuals, The 
Navy Department credited PERT with bringing the Polaris 
missile submarine to combat readiness two full vears 
ahead of schedule" (30:405}. 

Critical Path Method (CPM) was developed by a joint effort 
initiated in 1957 by the DuPont Company and Remington Rand 
Univac. "The objective of the CPM research team was to 
determine how best to reduce the time required to perform 
routine plant overhaul, maintenance and construction work" 
[31:6]. The primary interest was in determining the optimum 
trade-off of project duration and total project cost. Al- 
enough CPM initially was used to plan ior and control the 
construction of facilities, it applies equally well to 
activation of a shipyard, development of a naval base or 
construction of ships. It is designed to interrelate 
diverse activities and explicitly depict important inter- 
dependencies. PERT and CPM network are fundamental methods 
of project management. They facilitate the basic functions 
Br planning, scheduling, and control. PERT and CPM provide 
Management with a clear definition of time, cost and resource 


requirements, an operational network that relates all 


activities in a time dimension; and a method for pinpointing 
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critical and subcritical activities. They provide management 
with a tool to isolate and minimize potential trouble areas; 
and to reduce bottlenecks, interruptions, conflicts, and 
delays. They provide a systematic means for better 
coordinating and synchronizing of the component parts of a 
large program such as "activation of a shipyard". 
a. Project Network 

The project network concept has dveloped in an 
evolutionary way over many years. The network diagram is 
essentially an outgrowth of the Bar Chart. The project 
network is designed to correct the deficiencies of the 
Bar Chart. Its important features are: 

(1) The dependencies of the activities upon each 
other are noted explicitly, and 

(2) More detailed definition of activities is 
made. 
The project/program manager decides on the precedence 
relationship among the activities as soon as he has identified 
all of the activities making up the project. Generally, 
"this is not an easy task, because precedence relationships 
must be based on LOGIC and not on desired precedence" 5 7 J. 

b. Network Construction 

PERT and CPM have similar framework and utilize 
a network approach.  Àn important element of PERT and CPM 
is the development of a network or flow diagram that em- 
braces all activities and events and explicitly recognizes 


major known interdependencies among activities. An activity 
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is an effort which requires time and resources, such as 
construction of harbor and piers in the simple scheduling 
event, section D-2. The activity is represented by an 


arrow—> . An event iS a specific accomplishment at a 





recognized point in time (a milestone or checkpoint), such 

as completion of pier construction. An event is represented 
Dy a circle, (2) normally numbered for identification. The 
network is formed by analyzing the project and breaking it 
down into specific activities and events. For example for 
the activation of the shipyard, assume that we initialiy need 
500 men to be trained in two stages. The first group has to 
stand-by and witness the tests and trials of equipment during 
turning-over, while the second group completes its training 
to coincide with the activation date. Here the first level 
network may consist of the following activities, with 


precedence and duration as indicated below: 


Duration 
Estimate 
Activities Preceded (Months) 
a. Prepare initial organization and - 2 
personnel requirement for 
authorization (1) 
ER. Obtain initial authorization for a 2 
recruitment and training (2) 
E: Recruit first group (200 men) b lj 
ma. Hire instructors for tec. school (3) b 8 
e. Establish technical school b 6 
BE Prepare training program (5) d h 
= Training of lst group (6) c,e, 36 
h. Complete construction of yard - L8 
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i. Recruit 2nd group (300 men) C 3 
fe train 2nd Eroup l 36 
k. Test, trial and take-over period (7) h,g 6 
Figure 14 shows the construction of a simple PERT network 
presented in the above table. 
ent ica Ds mh 

The critical pati consists or those activities 
which cannot slip (be delayed) in duration or start-time 
without delaying overall project completion. In our simple 
example the critical path is indicated with a double line 
on the PERT network diagram, (Figure 14). It shows that the 
completion of the total program will take 58 weeks and it is 
eritical along the path a, o, d, f, g, and k which is: (1) 
phe preparation of initial organization for authorization, 
(2) obtaining authorization for recruitment, (3) hiring 
instructors for tech. school, (5) preparing training program, 
(6) the actual training of lst group, and (7) the test and 
prial period of equipment prior to activation. It also 
Shows that the construction period (h) recruitment and 
mraining of the 2nd group (i,j) are not on the critical path. 
In fact there are four and eleven months of slack along those 
paths respectively. The slack path indicates the activities 
that allow delays (up to the amount of slack) without 
lengthening the duration of the project. If the activation 
date needs to be brousht forward, it may be possible to 
complete the program earlier at some additional cost by 


Compressing one or more activities on the critical path. 
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d. Time Cost Relationship 
Time-cost tradeoff analyses are available in the 
literature. If the time-cost relationship of each project 
activity is known, or can be assumed, then it is possible 
to determine the minimum additional cost required to reduce 
project duration by a specified time. The construction and 
cost analysis of a detailed network for a major program can 
be much more complicated. The use of a computer is necessary 
for complex scheduling problems. It is not intended in this 
thesis to explain the mathematics and complexity of the 
e twork. However, in the development and activation of a 
shipyard, construction of a new ship or the design and im- 
plementation of a strategic national defense system, PERT 
and CPM are the fundamental models of planning, scheduling, 
and control. They relate individual efforts to a total 
program requirement, and facilitate communication, coordin- 
ation, and cooperation of diverse program team efforts. 
By their reporting of favoraole and unfavorable 
developments, PERT and CPM keep management informed as 
to where they are and where they need to be. They 
facilitate a smoothly coordinated, on-time completion 
of often vastly complex one-time projects (50:06). 
Having developed the strategy for a program, incorporated that 
strategy into an overall activation plan and schedule, it is 
then essential that some means exists to insure that the 
actual performance meets the planned performance. 


elme reader is referred to Moder, Joseph J. and Phillips, 


Cecil R.: Project Management with CPM and PERT, Van Nostrand 
Beinnold Co., 197C. 
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E. PROJECT CONTROL 

Gontrolling a major project 1S a significant and difficult 
problem. Project complexity, contract type, military urgency, 
and the capability and cooperation of suppliers, all affect 
the degree and type of control necessary. However, a proper 
means of controlling and monitoring the progress and cost of 
a project is vital for the successful completion of any 
project task regardless of the internal and external environ- 
ment of the program. In this section the control 
characteristics (i.e., interdependencies of time, cost and 
performance) will be discussed. 

1. Background and Characteristics 

As projects have become more complex and costly, tne 

need for control has increased greatly. The cost and polit- 
cal implications of poorly controlled projects nas caused 
ms to pay much more attention to the issue of control. The 
procurement of the F-]11 aircraft for the U. S. Department 
of Defense (DOD) in the late 1960's was an unpleasant ex- 
perience. The contract was originally for $2.8 million per 
aircraft, but the ultimate cost was 314.7 million per unit. 
Even though the ultimate cost was several times higher than 
the initial estimates; performance, reliability, and growth 
potential of the aircraft were well below contracti specifi- 
cations. Obviously the overall acquisition project was a 
major disappointment. "The long term effect of this massive 
Cost overrun was that only 519 aircraft (F-111) were obtained, 


vice the 1,726 units that were planned" (32:10 ]. 


106 





It is appropriate here to define the control system 
and see why it is essential. The control system generally 
will encompass all three parameters of project schedule, 
cost and performance. 

Robert N. Anthony“ states that "s2se0ont:rol ı5. the 
process by which managers assure that resources are obtained 
and used effectively and efficiently in the accomplishment of 
the organization's objectives" [33:17]. The definition of 
project control is intended to convey three xey ideas: (1) 
the process involves the use of various managerial tools, 

(2) the control process takes place within the context of the 
objectives, policies, and contractual arrangements that have 
been determined within the strategic planning process, (3) 
che control must be exercised to provide Tor efficiency and 
effectiveness as close to an optimal conduct as possible 
(33:17). But in regards to the Government agencies and 
military organizations, Charles J. Hitch^? has pointedly 
observed that "...there is within government neither a price 
mechanism which points the way to greater efficiency, nor 
competitive forces which induce government units to carry 
out each functions at minimum cost" (34:105]. 

Many of these distortions of natural economic forces 
are a result of the environment in which the agency must 


Operate. Often there exists only a sole supplier for a 


> 
“Anthony, Robert N., Former U. 5. Department of Defense 
Comptroller, reference 33. 


“Hitch, Charles J., another former U. S. Department of 
Defense Comptroller. 
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sophisticated system, or the tactual situation dictates an 
extreme urgency for the completion of a project. The end 
result is that to ensure effective and efficient conduct 
of any major project, the customer must involve himself in 
tne detailed management and control of its suppliers. Note 
that the suppliers may be contractors, other departments of 
the Service, or other agencies of the Government. 
2. The Controlling Authority 

The degree of control which the project manager 
must exercise over the contractor will vary with the type 
of contractual arrangement. A project which is conducted 
under a firm fixed-price contract generally involves low 
misk and will require less control. Here the contractor 
accepts the risk and management responsibility. As the risk 
Ex a project is re or specification changes are 
negotiated, the managerial responsibility shifts more and 
more to the customer (i.e., the Navy Dept.). However, the 
undeniable truth is that the project managers need to main- 
tain some form of control over their projects regardless of 
the type of contract that is negotiated. 

b. Qualities of Control system 

The type of control system is determined by the 
nature of the project and by the ability of the participants 
to administer it. For example a simple project may require 
only a few control techniques to determine if cost, time 


and schedule are being met. But, a major program such as 


24, ee a 
i.e. Many unique uncertainties exist in the special 


environmental condition of the Persian Gulf region. 
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"the activation of a shipyard” requires sophisticated and 
extensive control techniques. Regardless of the magnitude 
of the project, the following criteria must exist in order 
to have a workable control system: (1) The control system 
must be clearly understood by those who use it. Both the 
customer and contractor must understand the interfaces and 
scope of the control procedures. This understanding may 
Significantly affect the accuracy of inputs, standards, and 
analysis, (2) The control system should be primarily 
predictive in nature. It must anticipate deviations and 
indicate the nature of the problem. The control system 
should report project deviations on a timely basis in order 
to ensure that corrective actions can be taken in time. 

(3) The control system must be economically efficient. The 
additional cost of the control system must not exceed the 
possible savings. These qualities are present in varying 
degrees in all control systems and generally reflect the 


m 


non-routine and uncertain nature of the project environment. 
The project manager depends heavily on the control system and 
frequently may be involved in determining the scope and 
objective of that system. He will have to choose among many 
alternatives in order to allow for optimal resource 
utilization. "How effectively he does this determines whether 


he will control the project or the project will control him"! 


(26:43). 
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c. Functioning of the Control System 

The key element in effective project control is 
merOnmati1on: the richt information as the right time. The 
major questions in developing a control system are what 
data is required and how is it to be obtained. The next 
phase is to evaluate the actual performance with the plan; 
that is the comparison of the accomplishments with standards. 
Miall the control system should initiate corrective action 
to bring the planned and actual together. However, major 
programs require more of a control system just the collecting 
of data. The control system must reveal the interrelationship 
End criticality of project deviations. The detail of infor- 
mation required varies inversely with the functional level of 
the individual. For example, a broad level of program status 
is required oy the C-in-C or the ministry of defense (e.g. 
the program cost and schedule},as opposed to the detail of 
Broject status required by a sub-project manager (i.e., the 
reliability and maintainability of a certain machine in the 
shop). The control system ultimately is a personalized 
activity, a complex system that is dependent on the 
knowledge, ability, and motivation of the people in the 
organization (19:330;. The control system operates through 
people who must understand the objectives of the control 
mechanism, as well as the requirements for human interaction. 

However, more often, a successful project manager 


not only possesses a sophisticated control system, but also 
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he is able to utilize that system effectively and with proper 
consideration for the requirements of individuals and group 
behavior. 

2. Techniques of Performance Control 

In economic terms, performance is an appraisal of 
the results of an activity's behavior as compared with some 
"standard" which has been determined by considering the 
optimum utilization of resources to achieve the activity's 
goals [5:115]. Quantifiable "standards" of performance in 
most government activities are few. More frequently, sub- 
jectivity must be applied in order to provide some means of 
assessing performance. Further, the one-time nature of most 
government projects gives the project manager little histor- 
ical reference for such value judgements on performance. 

Yet it appears that the current trend is indeed an increased 
emphasis on monitoring project quality and performance. 

The success of major projects depends on how 
successfully the system meets the requirements specified. 
Typically such requirements will be stated in terms of 
performance. Hence the control of project performance has 
become the critical measure of success and numerous techniques 
have been utilized to effectively provide this control. 

Application of an individual technique depends upon 
the nature of the project, the life span, the size, the level 


m uncertainty, and criticality of the project. 
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F. MANAGEMENT INFORMATION SYSTEMS (M.I.S.) 

| The term "Management Information Systems" implies a 
formalized capability for generating information useful in 
managing the organization's major functions. Technological 
advances in automated data processing equipment have had 
great impact on the development of Management Information 
Systems. Processing and storage costs have dropped con- 
siderably and processing speeds increased enormously. Hence, 
it has become economical to store, manipulate and process 
large amounts of data to produce useful information in timely 
fashion for management decision making. 

IN Delin tión ot. Melia. 
Management Information Systems has been defined as 

a system that provides the management (decision-makers) with- 
in an organization with information that reduces the degree 
of uncertainty in the decision making process. Management 
Information Systems is also defined more comprenensively by 


25 


Davis as "an integrated, man/machine system for providing 
information to support the operations, management, and 
decision making functions in an organization. The system 
utilizes computer hardware and software, manual procedures, 
management and decision models, and a data Dase" [35:5]. 
ihe M.T.S. concept extends the function of the information 


system well beyond the operational level to a system for 


providing information resources in support of the management 





2 
Dede, Gordon B. is the author of the book, Management 
Information Systems, reference 35. 
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decision and planning area. It is important to realize that 
the management information system is related to people and 
it should meet the needs of the managers. 

an TInemNeca tonel o. 

Effective planning and controlling in any 
organization requires relevant information. "The quality of 
decision depends greatly on an understanding of the circum- 
stances surrounding an issue and knowledge of the available 
alternatives, states of nature and competitive strategles" 
[36:365]. The better tne information, the better the re- 
sulting decisions should oe. Organizations cannot rely on 
the memory of the people who manage them, because individuals 
come and go (due to changes and turnover). 

Therefore organizations must, out of necessity, 
develop some type of information system to manage existing 
information as well as to utilize the vast data-generating 
Capacity of the computer. 

Application of M.I.5. 

Modern organizations whether a program ofrice, a 
shipyard, or a sugar beet plant, consist of inter-related 
departments and units. For decision-making purposes, 
management must depend upon various sources of information, 
Doth external and internal to the organization. This nas 
become especially necessary as organizations grow in size 
and complexity. Management information systems are desizned 
to provide information to managers to support their deci sion- 


making process. The amount of information which must be on 
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hand to support management today, even for a modest 
organization, is quite phenomenal. Effective information 
processing for managerial decision-making is vital to the 
organizational success. Both the program management and 
the shipyard operation management are highly dependent on 
pne M.T.S. 
a. Program Management 
The M.I.S. brings to management an orderly, 
understandable compilation of information necessary to make 
decisions. Its greatest asset is that it can manipulate 
extremely large amounts of data efficiently and in a 
relatively short time span. It produces periodic reports, 
PERT/CPM and other managerial products used oy management. 
b. Naval Shipyards 
The design of a management information system to 
serve the needs of a large industrial complex must be 
dynamic and must be managed by users (not data processing 
personnel). The MIS provides an effective information 


system to support the repair and modernization of vessels 


r- 
A 


i 
u 


U 


in the naval shipyards. The Management Information 


(D 


m 


Ul 


En the U.S. Naval Shipyards is called the "Shipyard MIS" for 
Short. It is an integrated, and computerized system which 
takes into consideration all aspects of industrial management 
much as: forecasting, planning, scheduling, production, 
evaluation and controlling, etc. The system was developed 


by Naval Sea Systems Command and is continually modified to 
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produce reports used by a broad spectrum of system users. 
The shipyard M.I.S. is presently organized into four basic 
subsystems which in turn subdivide into many different 
applications by management functional category (7:58): 

(1) Industrial management consisting of: workload, 
morecasting, design, production control, scheduling, 
performance measurement. 

(2) Material management consisting of: industrial 
material, shop stores, etc. 

(3) Financial management consisting of: costs, budgets, 
payrolls, accounts payables. 

(4) Miscellaneous including radiation exposure control, 
personnel management, etc. 

There is considerable opportunity for improving the shipyard 
MIS to increase its potential for assisting shipyard personnel 
in maintaining the fleet in a more cost erfective manner. 

In this chapter we nave reviewed different 
possible approaches to the management organization required 
Bor a program as complex as the activation oil a naval shin- 
yard. The matrix organizational approach appears to de the 
most appropriate one. We briefly have described the functions 
of planning, scheduling, control and management information 
systems as they apply to such a program. 

It is now appropriate to consider several 
detailed recommendations dealing with the activation program. 


This is the subject of Chapter VI. 
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VI. ACTIVATION PROGRAM 


A. INTRODUCTION 

the "activation program" for a naval shipyard (described 
in the previous chapters) is the overall process of planning, 
scheduling, coordinating, controlling of the many projects 
from their inception to their completion. This planning 
process is a complex and multifaceted program. It requires 
the design of a systematic method of anticipating future 
conditions and coordinating the employment of resources in 
a manner which enhances achievement of established goals 
and objectives. It involves not only the coordination 
of many departments within the Navy organization (Personnel 
md Training, Civil Engeering, Logisties, and Technical 
Directors, etc.) but also many other defense organizations 
(Army, Air Force, Coast Guard), government ministries 
N:snersy, Laoor, Education, Road and Transportation, and 
Bommunication), and contractors. This program is a collection 
of non-repetitive projects, which are generally viewed as 
being one-time efforts. The operation of each project is 
a fairly involved mixture of series and parallel activities, 
and must have a significant interplay of human skills, as 
well as other resources such as material and facilities. 
The duration of the overall program could take years. In 
Bact, it is probably the sum of the durations for the 


longest projects which are in series. It is recognized 
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that during this long-range program many changes, 
uncertainties and extemal activities will occur. Changes 
press the organization from forces outside as well as inside. 
Environmental (economic, social, political, and technological) 
trends must be noted and their influences incorporated into 
policies and practices. This thesis does not provide the 
solution to these complex problems. Rather, it identifies 
some of the key tasks for this program. As stated in 
Chapter I, the nature of the problem is "activation of a 
naval shipyard". This encompasses a major planning and 
coordination effort of many individuals, departments and 
agencies. In regard to the history of planning in Iran, 
Harold Menner states that "this is an exciting chapter in 
Iranian national development". Initiative was taken in 
1939 to draw-up a planning memorandum which postulated the 
necessity for an economic plan and the establishment of a 
planning center for Iran. Better use of the country's 
limited economic resources, the estaolishment of priorities, 
and a program of economic coordination were recommended 
[37:167]. But the planning memorandum alone did not solve 
all the problems. It certainly called for proper implemen- 
tation, direction, integration of men and material, and 
coordination and control of all the necessary activities to 
see the result of a successful planning. Mehner cited an 


example of the lack of planning and coordination: 


E ot “Develoumems and Plannin in Tran arter 
World War II, reference 37. 
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"Several public sugar-beet factories were constructed 
and started production without qualified supervision-- 
supervision that could also have promoted seed production 
and successful methods of cultivation, regulated prices, 
and solved other problems related to the new program. 
Almost forty years later, some aspects of this program 
were still waiting for an optimal solution" (37:168]. 

The importance of personnel training and retention for an 
industrial organization in the Persian Gulf area becomes much 
more evident when the historical and the social background 
of the area, and also the magnitude of the problem for 
starting, building-up and operation of the shipyard (dis- 
cussed in Chapter 2) is recognized. 

The activation process of this naval shipyard must 
incorporate well planned, gradual and prioritized steps for 
more key tasks. Tor example, one need not get overly con- 
cerned from the beginning about the Commissioning Ceremony 
while more important tasks such as training are yet in their 
stage of infancy. Any delay in recruitment and training 
tasks could have undesiraole consequences upon all other 
major activities. 


The overall activation vrogram coses. 01 the wo major 
E C ew 


groups of projects as tabulated below: 





i) Construction and Support 2) Shiayard Activation 
Grou Group 

a) Housing and community a) Personnel: recruitment 
facilities and training 

b) Industrial utility support b) Supply support: raw 
(electrical power and water, materials, spare parts, 
ete. } office equipments, etc. 


2 NR. ; ; 

The Commisioning or Activation Ceremony is the day 
wnen construction and all other preparation is completed 
and a ceremony is held for the official opening. 
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c) Land routes and railroads | c) Transportation and 


handling 
d) General communication (Post,| d) Test and support 
Telephone € Telegraph) equipment 
e) The shipyard, port facili- ! e) Technical data and 
ties, docks, and other MENS. 
support facilities 
f) Community transportation f) Maintenance planning 


It is important to realize that some of? the major tasks 
in the construction groups are outside the Navy and D.O.D.'s 
authority. For example, the utility support 1(b), land 
routes and railraods 1(c), and communication 1(d) are the 
responsibility of the Energy Ministry, Roads and Transport- 
ation Ministry, and Communication Ministry (P.T.T.), 
respectively. The management of all these different but 
interrelated projects requires establishing a strong and 
centralized program office, which would be responsible for 
mie coordination, direction and control of the total program. 
MAJOR TASKS 

Some of the major activities related to the responsible 
functional departments/agencies are: 

E. Personnel and Training (24 

Personnel, recruitment and training are generally the 
responsioilities of the Director of Personnel (Navy). The 
actual training shall be performed by the Navy Training 
Centers and Technical/Vocational schools of the Navy. How- 
ever, due to the magnitude of the task, the assistance and 
coordination of other government agencies (Education and 
babor Ministries) and also commercial institutions must 


De obtained. 
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2. (GConstructionmerstaciia ties. (la sand vite ) 

The Civil Engineering Director (Navy) shall generally be 
responsible for all construction work, which is normally 
contracted. 

The following are the kinds of buildings and facilities 
tne CED would be responsible for: 

a. Industrial area; shops, offices, jetties, drydocks, 
warehouses, dispensary, rest and recreation facilities, etc. 

b, Community area; family housing, BOQ@s, BEQs, schools, 
health clinics, recreation facilities (e.g., cluos, libraries, 
sport stadiums, swimming pools, etc.), mosque, markets, etc. 
3, Test Equipment and Supply Support (2b and 2d) 

This area shall generally be the responsibility of the 
Director of Logistics (Navy). It includes all the respon- 
Sibilities for those items of test and support equipment 
and the supply support explained in Chapter IV. 

Er Support) 

Utility support is generally oroken into two areas: 

(a) The main electrical power supply and the fresh water 
system with its distribution throughout the base and com- 
munity. These areas snall be the responsiodility of the 
Energy Ministry and its local department within the province. 

(b) The alternative or emergency electrical power 
supply and distilled water distribution systems, throughout 
the base and the industrial area shall oe the responsibility 


of the Civil Engineering Director (Navy). 
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5. Roads and Railroads (lc and 1f) 

Land routes are separated into two areas: 

(a) The roads and access routes (land and railroads) in 
tne local communities and towns, and roads and access roads 
linking them to other cities and industrial centers in the 
country, shall be the responsibility of the Road and Trans- 
portaw on Ministry. 

(b) The roads within the confines of the industrial 
facilities and Navy community shall be the responsibility of 
the Civil Engineering Director. 

Ss Transportation and Handling (26) 

Transportation and handling (an element of I.L.S. as 
described in Chapter IV) for the shipyard shall be the 
responsibility of the Director of Logistics. 

7. General Communication (1d) 

The general communication here may be divided into two 
parts: 

(a) External Tommunications which include Telephone, 
Telex, Telegram systems, etc. as links between the base and 
other cities, and military establishments shall be the 
responsibility of the Communication (PTT) Ministry. 

ib) Internal Communication (Telephone, intercomm, etc.) 
within and between the shipyard and the naval base which 
Emallóbe “ne responsibility ol the 6.2.0. wien the assis tance 


maed- input trom Director of Operation and Technical Director. 
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8. Shipyard Operational Requirements (2d and 2f) 

Preparation of shipyard organizational structures, 
management policies, technical data, maintenance planning, 
and the Management Information Systems suitable for the 
operation of the naval shipyard, should normally be the 
responsibilities of the Technical Director (Navy). 

In this chapter, the concepts and organizational 
structure of the program office are now described. Special 
attention is devoted to the overall management of the program 


amd He total coordination oí all AC ivili.: 


B. PROGRAM OFFICE 

lie. John William Vice President or Ingalls Shipbuilding 
MA is ton 'O£ Li tton Industries; Stated that 10r a program 0% 
$450 million lasting 4 1/2 years (the construction of 
Ingalls Shipbuilding, Pascagula, Mississippi) the Program 
Orifice required a staff 07 more than 25 persons. This 
staff included managers, system analysts, planning special- 
ists, budget analysts, and system engineers, etc. More 
than $1.0 million was funded specifically for the Program 
Office, constituting more than 0.22$ of the total program 

Y 
cost | 36). 

E 28 

The Trident System Project Office has 55 personnel on 
the staff at its neadquarters in Washington, D.C. There 
are many additional personnel required for direct supervision 


and control at the support site, Bangor, Wasnington. 
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Development program, Trident Polaris Submarine 3ase, 
Bangor, Washington (see reference 39). 
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During a research visit to Bechtel International“? of 


San Francisco it was interesting to learn that this organ- 
ization, involved in a fairly similar project in the Persian 
Gulf area, employed about 400 designers and 200 management 
consultants. More than a year ago, Bechtel established a 
separate activation program office, employing approximately 
22 planners who are solely responsible for the activation of 
the program, some five years off. 

These examples are presented to indicate the size and 
personnel requirements of a few fairly comparable projects. 
im can De Appreciated That ide activation of the Snipyard 
(as described in Chapter 2) will include far more than just 
the construction of buildings and shops. It is a great deal 
mMoresthan just the Construction or a naval Dase; Tor 15 Xs 
these projects plus the development of a town and all of its 
community facilities. The completion of such a large-scale 
program in an isolated, and remote region requires the con- 


Sistent and dedicated efforts of many government agencies, 


u 


mildtery departments, industries, contractors and The 
personal dedication of individuals. Coordination of all 
agencies, resources and activities is the key actor for 
ene Success of any program. Good control result in 
coordinated activities. 


Management relationships will oecome very complex 


requiring someone to be in overall control of the situation 


I Nr. Win Mad ton, Mañagser Tonstruetucon Division, 
Bechtel International, 45 Fremont Street, San Francisco, 
Puly 1978: 
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lest vast amounts of resources are uselessly exhausted. 
The necessity of an operational shipyard 1s critical for the 
readiness of the fleet. Hence the need for a management 
group, which can cut across traditional functional lines, to 
bring together resources required to achieve the program's 
goals, is clear [18:18]. This Program Office may be 
established by the order of the Commander-in-Chief (C-in-C) 
of the Navy, to be responsible to him or the Director of 
Logistics, for the overall management and direction of 
resources assigned to the shipyard program. 

The objective is to strengthen management's authority 
in order to ensure the development of the shipyard activation 
program, to achieve the capabilities required with the 
approved schedule, the oudget and other resources made 
available in accordance with the overall Navy policies. 

In the following paragraphs the Program Office 
organization, staff, the general functions and the program 
coordinators will oe discussed. 


le Program Office Orsani zation 





Ine concepts of three differenti project orseani zations: 
functional, project and matrix were presented and discussed 
in Chapter V, Section B-1. No single perfect or ideal 
organizational structure for managing all programs exists. 
The functional, the project, and the different matrix 
structures all have strengths and weaknesses. The final 
choice should come after weighing various factors: the 


nature of the task, the needs of the organization, the 
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environment of the program, and the cultural and social 
behavior of those who are going to operate 1t. To properly 
manage such a complex program, an organizational structure 
should be set up, to be able to plan, direct, coordinate 
and control all the tasks involved to meet the stated 
objectives. Considering the complexity of the task and the 
constraints for qualified personnel, a matrix form of 
organization (as described in Chapter V, Section 3-1) is 
probably the most suitable for this program office structure. 
Figure 15 shows a multi-matrix organizational structure 
that the author proposes for this program office. it 
consists of: 

(a) An internal matrix pattern within the program 
office. That is the interaction between the Director of 
Plans and Programs, and the Director of Program Requirements, 
and Director of Integrated Logistics Support (ILS) and other 
managers. 

(b) An external (first) organizational format 
between the Program Office Directors and the Navy's 
traditional functional departments (Directors of: personnel, 
logistics, plans and budgets, operation, and civil engineer- 
ing, and technical directors) also is on a matrix approach. 

(c) An external (second) pattern of interactions 
exists between the Director of Plans and Programs, Director 
of Program Requirements and Director of ILS with other 
ministries (Energy, Roads and Transportation, Labor and 


Communications) and other government agencies. 
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4———- FUNCTIONAL ORGANIZATIONS 
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(d) Yet a third external structural interaction 
between the Program Directors and Government Ministries 
with the many contractors, consultants and suppliers. 
Fiugre 16 identifies the accountability and responsibility 
of management in this matrix organization for representative 
functions and tasks. This matrix accountaoility and respon- 
sibility chart "shows who participates, and to what degree, 
when an activity is performed or a decision is made. It 
shows the extent or type of authority exercised by each 
executive/manager in performing an activity in which two or 
more executives have overlapping authority and responsioility. 
It G@larifies ihe authority relationships that ärıse when 
executives share common work" | 19:197]. 

It is recognized that a major program 
organization must change as the program matures. That is, 
major changes occur in the transition phases from conceptual- 
development/definition, to construction/acquisition-operation, 
and divestment phase. These changes require stati changes 
in numbers, skills and organizational structure to accomplisn 


. 
Al 


izure 6 


the activation program resvonsibilities (see 


Fe 


Chapter IV) 
2. Program 0m ice Stair 
The program office requires a full time program 
manager and sufficient staff to handle a program of such 
Magnitude. The personnel should consist of qualified and 


experienced management oriented mixes of generalists and 
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specialists. A proposed program office staff is presented 


in the Organization Chart, Figure 17. The total recommended 
staff for this program is 56 personnel. The key immediate 
subordinates to the program manager are: (1) Executive 
Assistant, (2) Director of Plans and Programs, (3) Director 
of Program Requirements, and (4) Director of 1.L.S. The 
program office staffs are the unifying agents who coordinate 
and integrate the interests of various independent organi- 
zations towards a common goal. The senior staff, especially, 
should be comprised of well experience management-oriented 
individuals who would get involved personally in the plan- 
ning aspects of the program and not rely on planning staffs 
or the specialist planners. They may consist of experienced 
managers, system analysts, cost analysts, schedule analysts, 
system engineers, program controllers, organizational 
development specialists, community specialists, etc. 

There would also be I.L.S. specialists and analysts in the 
Fields of personnel and training, facility construction, 
supply and procurement, transportation and handling, test 
and support equipment, technical data and management infor- 
mation systems. It is realized that surficient qualified 
talent and specialists may not be available at the required 
time within the Navy organization. Hence full use should 

be made of experienced personnel and specialists from other 
ministries/agencies, contractors and management consultant 


services. 
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3, Program Manager (P.M. 

Ideally the program manager should be a multidiscipline, 
experienced manager with sufficient tenure and interest in the 
po eran to provide Continuity and to accrue personal aceount- 
ability for his actions [ 40:10]. The initial- responsibility 
of the program manager is to identify and recruit tne staff 
with the required skills and experience to manage the assigned 
task. The organization and the management level of the 
program should be consistent with the scope and importance 
of the program. The golden rule in matrix management states: 
"He wno has the gold makes the rules". That is, if ‘the 
program manager does not control the budget, ne would not 
have full control over the program. A matrix odudget assigns 
resources to the program manager for purchases from the 
functional departments. Making up such a budget takes care- 
ful work during long-range and annual planning. Regular 
up-dating of plans and budgets are essential For the success 


/ ir 


of the program (41:52 


| a 
Z 
The program manager (P.M.) 13 responsible- 


program manazement, including planning, direction, control, 


organization. For the program manager to perform his task 
in a multi-matrix organization as described in the vrevious 
section, ne must further be prevared to verform the 


following: 


JÜrn United >tazes Navy ror the Trident system ProgsSev, 
these policies and responsibilities are established and de- 
lineated oy SECNAVINST 5000.1 of 13 March 1972 and NAVMATINST 
5430.45D "Charter for the Trident Project Manager (PM.2)", 
reference 39. 


ou 
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a) Identify interfaces between functional departments 
(cue Eneroy,. Roads and Transportation, Labor, ard Communi- 
cation Ministries, and other departments within agencies and 
the Navy) and program elements. 

b) Constantly communicate status of interfaces to 
all concerned. 

c) Monitor, evaluate, and take appropriate actions 
to ensure the completion of objectives within the interface 
structure. The general personal traits may be listed as: 
Prexıbilivy, adaptapılıty, leadership, confidence, 
agressiveness, initiative and forcefulness. 

EG iS important Lo note tna e clear directive 
megarding the respons1b111ty and autrority of ihe Program 
Manager must be issued to all organizations concerned with 
this program. All organizations under the Navy command 
must maintain close liaison with and oe responsible to the 
program manager for the shipyard activation program. 

4, Program Cocrdinators 

Coordinators need to be assigned in all departments 
of the Navy whicn have a sizable responsibility in this 
program. Also, high level coordinators may be appointed 
in Other £OvVeriment agencies, The prosran coordinators 
will have a difficult position being responsiole to more 
than one boss at any one time. But the following con- 
sıderation can help avoid conrlict: 

a) A clear charter from top management (C-in-C) 


defining responsibility and authority for the program as 
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well as the role of the functional departments is absolutely 
essential. 

b) The program manager must anticipate conflict 
my thas kind of muitl-role position in the organization. 
eon Biete is inevitable in the matrix orsenizationel 
structure, but it must be recognized and resolved immediately 
rather than be ignored. 

c) Team-work must be developed. Regular meetings, 
good communication and regular social gatherings help to 
moster a team spirit. 

d) The program coordinator's main power comes from 
the approved objectives, plans, and budgets for the program. 
These documents should be used to hold departments to their 
commitments. 

e) It is important that the functional department 
heads be committed to the plans and schedules for the 
program. 

f) It is usually best to avoid direct conflict 
with the functional department versonnel. Matrix personnel 
Should use their oosses when a situation threatens to get 
ome of nanmd. 

z) It is important to remember that the program 
coordinator is concerned with "what" is to be done and 
not "how". A management-by-objectives approach should oe 
used and unduly close supervision of the functional 


departments must be avoided. 
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h) Most problems arise from the unawareness and 
uncertainty inherent in the program environment. Careful 
review, effective communications and continuous planning 
can help clarification and reduce uncertainty (11:53). 

Due to the critical nature and complexities associated 
with recruitment and training of suitable personnel (special- 
ists) to operate the shipyard, it is desirable to discuss 
personnel considerations in some detail. This in no way 
detracts from the importance of other tasks. It merely 
recognizes the extremely difficult nature and need for 
early action to have qualified technicians availaole to 


coincide with acceptance of the shipyard facilities. 


C. PERSONNEL AND TRAINING 

The term "Personnel" in this section will consist of 
all human resources employed for the manning and operation 
of a naval shipyard. They would oe the management adminis- 
trators (military and civilian), engineers, designers, 
draftsmen, supervisors, planners, tradesmen, clerks, 
laborers, etc. As discussed in Section B of Chapter 2 
there are numerous trade occupations of which the over- 
whelming portion will be civilian. These men have to be 
trained for the tasks since a certain amount of speciali- 
zation will be required to maintain the complex systems and 
modern weapons of today's Navy ships. This training task, 
concerning the operation of a new industrial complex, is 
the most important one that all levels of management will 


nave. ts importance is magniried in the case of rapidly 
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developing nations where there is a great demand for 
skilled tradesmen in relation to the available pool of 
skilled labor. Thus, frequent shortages of trained personnel 
are felt throughout all of the industries of the country. 
This problem will become especially acute when there are 
requirements for these valuable personnel resources to 
perform nighly demanding jobs in the military environments 
of the Persian Gulf and Oman Sea coastal area. 

During research interviews one notable official stated 
that "a superintendent of a Pakistani Naval Dockyard had 
Said that his yard would normally employ more men than 
actually required because one never knew who and how many 
were going to show up the next day". This is an example of 
the cultural and environmental effects on human behavior 
in a analogous area regarding "manpower requirements”. 

Development of manpower requirement for a naval snipyard 
generally depends on the planned workload capacity for the 
organization. The workload capacity itself will depend on the 
numbers and types of ships to oe serviced and the nature and 
magnitude of the repairs to ve performed over a given period 
of time. Allowance must also oe given for unscheduled re- 
pairs and maintenance and any other non-shipwork tasks 
inherent in its mission. Determination of manpower require- 
ments would also depend on a set of basic assumptions and 
planning parameters developed for the specific standards 
and environmental conditions such as: 

1) The standard Navy's operation-overhaul cycles planned 


and enforced for the assigned ships. 
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2) The industrial work standards; type of quality 
assurance performed. 

3) The skill level of the work force. 

4) Availability of adequate electrical power and water 
to meet the needs of the shipyard and related support 
facilities. 

5) Availability of industrial support, i.e. messing, 
houstine, Medical facilities, “etc, 

During interviews when the author asked "Nhat is the most 
important single task for this activation program?" those 
individuals who had a background in the subject or were 
acquainted with the region stated "personnel and training". 

It is recognized that many of the trade technicians 
Specialized in shipwork electronics (i.e., fire control 


System, sonar and other naval weapons) are extremely 


Pb 


Ssearce within was counury. Tagle III presen s 2 11st 0 


shipyard manning requirements based on the U. S. Navy's 


experience. It consists of many tradesmen of dii -ring 
levels (i.e., journeymen, apprentice, helpers) working in 
18 different shops. 1t shows that for an assumed shipyard 


Lh 


of 5000 personnel only about 52% (2600 men) are actually 
working in the various production shops. The other 483% 

(2400) men consists of supervisors, accountants, storekeepers, 
planners, estimators, engineers, clerks, and all other 
administrative personnel. However, the most important 

aspect of this task is that the great majority of these 


men have to be fully trainedand experienced in the trade 


required. 
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TABLE III - SHIPYARD MANNING REQUIREMENTS ” 
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*Table of figures based on data furnished oy Mr. 
of the Philadelphia Naval Shipyard. The data nas 
to adjust for the likely manpower (5000 personnel) 
conceptual shipyard. 
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Due to the security classification of weapon systems in 
a military environment, these men should be permanent 
employees of Iranian nationality. Non-Iranian expertise 
may be contracted for only for a specified period of time 
to perform a specific task. Operating a shipyard with 
large numbers of foreign personnel under contracts would be 
expensive and an unreliable method. 

The story goes that an individual was contracted for the 
very highly paid job of dockmaster. He was given a few months 
to familiarize himself with the area, operation system and 
gatner the necessary information needed to develop the 
docking-schedule. After all that time and expenses for 
Salary, travel and fringe benefits required to hire the man 
and oring nim from overseas to iran, ne disappeared the 
day before the docking of the first ship! 


It 1s interesting to contrast the task of "personnel and 


tzainine" with any other major task, Such as the physical 
construction of facilities. It is generally believed that 


it there 14 SUPT 1CIeNL Capital, the coms truccion Jobs can 
be totally contracted (e.g., the men and materials imported) 
and completed in a specified reasonable time period. But 
the technical knowledge and expertise required to staff the 
Shipyard can only be acquired through years oí training and 


experience. The importance of this task is quite evident 
and cannot be over-emphasized. Therefore, in this section 
the tasks of manpower planning, manpower recruitment and 


personnel training will De discussed. 
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1. Manpower Planning Considerations 

Every organization, no matter how large or small, 
uses some sort of system for accomplishing its resource 
planning. The management of a naval shipyard should always 
be concerned with having the personnel with the right skills 
Bb the richt goo, at. the right time; plus the ability to 
shift these personnel to achieve maximum manpower utili- 
Ząáątion:. Flexibility 1s one of the Key factors in filling 
the manpower requirement Tor this task. The work-scope 
varies; the number and types of ships assigned changes; 
unforeseen technical proolems occur; new technologies and 
critical skill demands for new equipment; all require 
constant management attention if the personnel requirements 
are to be cost effective and schedules are to 5e met. Hence, 
manpewer plannıng and prover torecasting are critical, For 
the vitality of any large industrial organization. The 
penalty for failure of planning 1s reduced efrectiveness, 
inability to perform assigned missions, and a consequent 
reduction in the operational readiness of the fleet. There- 
fore, personnel managers and planners/forecasters must 
consider all sources of internal and external recruitment. 
Internal recruitment is from sources within the country an 
expernal recruzomens 15 Irom Sources OWtSside -~ne count. 
The number of skilled tradesmen with shipooard experience 
and technical knowledge from internal sources is very 
limited. It is even more severe in the case of experience 
management, engineers, designers, draftsmen, planners and 


schedulers, etc. in the field of ship repair and new 
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construction. The time required to train these personnel, 
and impart the required experience, is longer than any 
other task required for the activation of a shipyard. This 
is because: 

a. A majority of the ships and modern weapon systems 
are imported. The operating instructions, technical manuals 
and drawings are not in the native language. For proper 
operation and maintenance of these systems a good working 
knowledge of the English language is essential. 

b. New concepts of modern technology take longer 
to grasp for those previously unexposed to them. Recruiting 
a ourc man rom hich School, training him for Tre trade: 
teaching him technical English as a second language; and 
providing him the time and exposure necessary to gain the 
required experience is a long and expensive process. This 
is not the normal problem oi personnel employment in most 
countries. Because there are, in most European countries 
sufficient indigenous skilled versonnel for initial recruit- 
ment, they nave: co train Tor only Those Limatec Specialized 
skills that may be needed for a particular joo. further, 
considering the progress and expansion of the country 
cowards Andustrialization, It would be appropriate To find 
out whether there will be enough capable personnel available 
for future recruitment oillets. Hence, other sources of 
recruitment, such as utilization of more females in defense 
or importing technicians, must be evaluated. Consideration 


of recruitment and training or females in the military in most 








industrial nations, especially the United States, is 
growing more important every day. 

Importation and employment of foreign technicians 
for the defense industry have serious drawbacks because: 

1) There is no continuity and no assurance that 
the foreigner will remain to complete his contract. He 
may quit or leave when there is internal or political 
disturbance or for any of many other reasons. 

2) Foreigners' access to classified equipment and 
documents may be a cause of problems relative to national 
Secure Ty. 

3) There is no nationalistic feeling towards the 
ultimate goals of the nation; the foreigner works primarily 
ror the money. Financial bonuses and personal career 
objectives are the major and often the only incentives for 


DIT 


1 


Ü 


4) Hiring foreigners is generally less cost- 


E 


han training one's own national 


L 
2 


effective in the long-run 


employees. 


Ei ] : 1 A ET: ee P" 
5) There is a language barrier and difference in 


~ 
— m — a + 


Qu 


social and cultural norms between the Toreizner and the 
native. The communication barrier is especialiy aggravated 
among tne tradesmen and can greatly affect their work 
performance and their personal Dehavior. 
2. Recruitment and Turnover Considerations 
There are laws and regulations Tor recruizment of 


Civitan personnel which are somewhat suvandard :ocr most 
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sovernment agencies. The present pay and incentive policies 
do not guarantee the influx of the personnel required to 
fill the skilled billets in the military. Recognizing 
that in most developing countries there is an overall 
shortage of skilled tradesmen throughout the country, it 
is natural that the tradesmen who are in high demand will 
chose larger cities with better community facilities and 
that they will prefer a more pleasant climate to that of 
the Persian tulo. 

During the research interviews, the author asked 
a retired U. 5. Navy captain "What are your views on the 
approach to solving the manning problem for this shipyard? 
He responded "This is your special problem and I don't have 
a sein ..on.for that.” „He crurcther stated thay “in Tee 
United States, when we need, for example, to employ 100 
men, we advertise and probably 1000 people will apply. “nen 
we nave to select 100 men from the 1000 applicanzs." But 
our case in Iran is different. If we need 100 men, we 
proombly will haye to recruit aoour 300, so nat, aries 
a screening process and years of training we may end up with 
the required 100 trained personnel.  Inese numcers are nct 
an actual indication of turnover rate, but, due to the 
Follow Tactors, the sSb5r1010H rates vend vo be very 
Arsh,.esbeelally in the initial bhdses or mol- menca on ara 
operation of the new shipyard. 

1) There is a shortage of skilled craftsmen and 
a nign demand for trained personnel throughout the rapidly 
espanñdálins industries Within the country. 
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2) Generally hisher compensation and fringe benefits 
are paid in the commercial industries than by the defense 
organization. 

3) There are special profit-sharing incentives 
within the commercial firms--Since defense industries are 
non-profit making organizations, this highly motivating 
incentive does not apply to defense employees. 

4) Remoteness of the location and the special 
environmental conditions of the Persian Gulf region--The 
remoteness disturbs close-family ties created by a cultural 


— 


phenomenon and inconveniences arise due to relocation of 
families. The Persian Gulf environment is not considered 
the ideal place for the majority of potential employees. 
The search for leisure and comfort is a normal behavior for 
a rational numan being. There are more pleasant places, 
more attrative cities, and more comfort and convenience in 
Opher re Lions of the country. 

5) Lack of adequate amenities and recreational 
facilities (especially in the first few years of operation). 
People now only require suiuaole housing vo live in, Sut 
also there must De adquate medical facilities, educational 
Systems (1.e. kindergarten, schools, universities) and ocher 


morale, welfare and recreational support. 


6) Defense employment and the military environment 


h 


may oe discouraging to some. The fact that they work for 


t 


^ 


the military implies that they nave to work where the Navy 
Sees Tit, do what they are told, and conform with the 


military operating hours, rules and rezulasions. 
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it appears that there is, presently, a bias against 
civilian personnel in some defense establishments. There 
are not yet sufficient career positions, especially in the 
higher management echelons, for civilians. Merit pro- 
motion and other adequate incentive systems must be 
introduced if there is to be a successful usage and 
retention of civilians to operate shipyards. 

7) Government employment regulations are the 
toughest barrier for the attraction of skilled men; this 
is because of lower starting pay and stringent recruitment 
rules. 

8) During initial years of the community milden 
in A developing area Shortages; Limitations, and nrsher 
expenses for basic needs are common. There may be a lack 
of varieties of food and beverages, clothing, electricity, 
water, entertainment, etc. 

9) Adequate policies and procedures in regards to 
Urlmerenu skills, posicion des Tip lio S; Promotions cıv an 


career incentive systems, and fringe benefits, es 


tog 


ecially 
approvriate to naval shiovard tasks need be estaolished. 

10) The potential work force is largely unfamiliar 
with shipwork and shipyard working conditions. Unknowns 
and uncertainties are generally negative incentives to 
numan motivation. 

Lb c The normal aborda 0 mdllure. masia tacii 


discharge, drop-out, retirement, desertion, death, &e. 


144 








Hopefully, the attrition rates will be reduced over the 
years as some of these problems are overcome. However, 
a long-range personnel recruitment and training forecast 
is essential. 

To be able to appreciate the impact of such an 
attrition rate for a given manpower reauirement (as assumed 
for this program), the author derived the "Manpower Recruit- 
ment Model" presented in the next paragraph. 

3. Manpower Recruitment Model 

This is a model to determine the hiring and training 
requirements to meet specified goals. The goals here ars 
stated in terms of the number of trained personnel required 
over successive years in order to nave Coy) employees at 


the beginning of any year (n). "Y," is the manpower ceiling 


- 


for the shipyard determined from the assigned worxload. 

Or course, 1t would require thet trelning oe iniviated 
several years prior to the time the shipyard Decones 
operational. In this example the recruitment and training 
are assumed to start five years prior to the activation 
date, with a certain known (assumed) attrition rate. Under 
the above assumptions, the required additional number ol 


trainees at the beginning of each year (x,) is related to 


the goal for the number of employees R oy the squation-l 





js. E | 

2 This general static model was derived with the 
assistance of Professor T. Jayachandran, Department of 
Mathematics, Naval Postgraduate School, Montere, California, 
september 1978. 








i-i Ss 
n=l 
. . J 
The second term on the right hand side a (Tr Bj) Xn 3 
j=l i=l 


repressents the total number lost by attrition Over we 


previous (n-1) years. The product term m. Occurs 
= 


because attrition is to be allowed for in a cumulative 
fashion. Under the model each trainee has an attrition 
Brobabelıty 2: Tor year 1, 

This general formula could serve as a convenient 
tool to forecast the long-range manpower requirements. 
Mat Is, rot any Ziven sel Or Sturl tien raves end planned 
manpower requirements, the number of personnel to be re- 
cruited and trained at the beginning of each successive 
year will oe obtained. Table IV presents this concept oZ 
personnel reerulsment 0: He nexu 27 years of See shipyard 
progran. 


4 


a. Description of Manpower Recruitment Cnar 


cr 


Ihe manpower planning for activation and 


eubsequeny operation or this satoyera is a Coneinual veex 
Arco Meno cos operacional les, For This concep)cusl nma al 


shipyard under consideration, the manpower ceiling an 
attrition rates are the two given variaoles. The snipyard 


Wall “Start LtSs inicial operation with a skeleton crew of 
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500 civilian personnel (as stated in Chapter 1 "assumption") 


at year 5. It will then build up to a complement of about 
5000 personnel in @ period of_nine years with an. }nerement of 
500 additional men each year. Thus, the shipyard will reach 
a steady state in year 14 (9 years of operation) and the 
manpower ceiling will stay relatively constant at 5000 
thereafter. 

The attrition rate varies each year because of its 
changing environment. It is assumed to be at 30% in the 
first year and reduces to 20, 15, 10 and then eventually 67 


for the fifth year of employment for the same grou Th 


K3 
= 
(D 


varying nigh attrition rates in the early years of employment 
are due to the combination of all factors discussed in the 
previous paragrapn. It is assumed, however, to remain 
constant after the fifth year at a low rate of 6%. These 


numbers are used for exercise purposes nere, selected Irom 


a consensus or those who nave had working experience in 
amcOmMpareble Kind Of environmen en orf example, 3m this 
exercise the numbers of new trainees at year 5 is 189 
(activation time) while at year 5 it will have to be increased 
to 602 new entries to meet the demand. At year 14 there 
Should be about 1237 new entries for training. These 

numbers then gradually decline over the years, when the 
attrition rate and manpower ceiling are both relatively 


con- van ts 
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START OF SEIEN TAD'!F IV MANPOWER RECRUSTIALN] CHARI 

















NG "ae "2 Seepa a E | | eee en NALE 
EACH YEAR | | eae es ee 10 | lei lu | ^ p IS o ds. 

YEAR OF Po en tn oc dmm | 
OPERATION |^ | ia | a5 6 |a | 18 | 19 | 290 | 23] 22 


8 | | I6 I5|14|i31lrliii| n 
a5 |23 |] 22 | 21 | 20 | 19 | v | 16] as 
dim EL CTS EE eon 19 


xxl emen c Me eorr du ELI aur. a cuc c i. PEDE T 
o Shar o |n 13 


100] 70 | 56 | 48/43 | 40 | 3a | 36 | 33. | 31 | x0 o6 [26 125 | 23 | 22 |^ 20 | 
100] 1 72|62, 56; 52| 49 | 46 | 43 | 41| 38136 | 34 | 32 | 3o 26 
200 153 | 107 | 86 | 73 | es |c2 | sa | 54 | 51 | an lau az |. 40 38 33 


S$ eg ee ee à. 


300 |173] 120| 97 | 82 | 74 | 69 | e5 |G | 55154 | S1 | ae. 45 40 AS Ne os 
400|189|132| 105| se | 72 | 74 | 70| 66 | 62 EST ST 45 | 43 | 40 | 38 | 35 | 33 | 31 | 29 | 208 | 26 
500| 602] 422| 336) 286 | 257 | 242 2271213 | 201 | 189 | 177 257 [147 1138 | 130} 122 | us | 108} 102 | 96! op 
I00Q| 735 | 514 | 412 | 350| 315 | 296 278 26 246 | 231 204 | 192 | 180 | 170 | 159 | 150 | 141 | 132 Ima | 117. 
1500 [8381587 469 |399/ 359/337 | 317 | 298 | 294 264 | 248 | 234 | 220 | 206 | 194 | 182 | 171 (161 |151 
2000| 927 | = 519 | 441 | 397 | 373 | 351 | 330 291 | 274 | 258 | 242 | 228 | 214 | 201 | 189 | 178 | 167 

2500 (1003| 703| 563 (478 431 | 405 | 380 3 358 | 361 | 36 | 297 | 279 | 262 | 247 | 232 | 218 1205 | 103 


| 
En 747 598 | 508 457 | 430 ¡; 404 | 380 | 357 | 335 315 296 | 279 | 262 | 246 | 231 | pw 


3500|n27 | 788 631 | 536 482 | 453 426 | 401 | 377 | 354 | 333 313 | 294 | 276 |260| 244 
s000[1183|830| 664 | 565 508 | 478 | 449 | 422 | 397 | 373 350 | 329 | 310 | 291 | 274 


o + — E = E = 


4500037 | 865 | 692 | 588 | 529 | 498 | 468 | 440 | 413 | 389 365 | 343 | 323| 303 


Derivation of Formula 





Let "X"=No. of recruits each year 





5000| 790 | 552 | 442| s76 | 338 | 318 | 299 | 201 | 264 | 248 | 233 | 210 206 

(e.g. Ay=100, X,=130, A 37153» e) sooo [ 692 | 472 | 377 | xe! | 289 | ert | 255 | 240 225 | 212 | 199 | 187 

ER 5000 | 628 | 437 | 350 | 297 | 268 | 252 | 27 | 222 | 209 | ı96 | 165 

Let "Y"=Manpower ceiling (max no. of 5000 | 582 | 388 | 310 | 264 | 238 | 223 197 186 | 17 
personnel each yo) (e.g. eel 157200, 5000 | 551 | 396 | 317 | 269 | 242 214 ¡201 | 189 

Y 4-300 T 2f. 500... 14475000, 5000 | 534 | 374 | 300 | 255 215 :203 | 100 


5000 | 524 | 365 224 





Let "A"= Fraction of attrition a tne personnel remaining each 5000 | 517 | 297 209 
ear (e, Ay Ze 0S LO. fy oe Oy A=. 06, Ac-.06) 5000 287 219 
2 - 2 "3 . 2 i 5000 359 





5000 
Then "B"=(1- "> Bi en e (non-attrited) personnel from previous 
year (e.g 2107 B, 505 B47.85, Bj 7.90, B.=.94, Bz= +96 E 
GENERAL FORMULA n-l j 
NOR NE ae 
mM P p n- j 


148 





b. Varying Conditions 
Manpower ceiling requirements normally vary 
with the workload, and the attrition rate changes with the 
varying environmental conditions.  Taole IV presented the 
recruitment forecast for a given attrition rate and man- 
power ceilings each year. The figures for manpower ceiling 
are the lowest number shown diagonally across the chart. 
The figures for personnel recruitments (new entries) are 
shown directly above the lowest line ooxed (shaded). How- 
ever using the recruitment model, the author made 20 
computer programs using different combinavions of attrition 
rates and manpower ceilings. The result is the 25 year 
recruitment rOrecasuv present 3n Taole Y; A, vtarcuen T under 
columns x It presents tne alternative recruitment for 
different comoinations of manpower requirements and attrition 
rates, These results indicate the magnitude of this raining 
task under variaole conditions. 
4, Personnel Training 


Personnel tra 


H 


ning and development would consist 
of all the processes of familiarization, language training, 
technical training and the individual career developmen: 
programs. To oe aole to analyze the task and determine 


the training requirements, many alternative processe 


0) 


, 


Et, 


different skill categories, locations and the methods o 
training need to be considered. 

Tne/trainıne Task envıs.oned for Tneaerivyasıon 
and long range operation of she snipyard can only oe 
Successful i: there is prior planning, positive communications 
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Table V Manpower requirements under varying conditions. 


A B 
Y X n B. Y X n B. 
n n 1 n n 1 
100 100 1 095 100 100 1920275 
200 130 2 ©0250 200 135 2 0:85 
300 T33 3 0.85 300 160 3 -0790 
400 173 4 9:90 400 181 4 0.94 
500 189 5. 0.94 500 199 2 00595 
1000 602 6 0.95 1000 614 6 20,98 
1509 735 7 0295 1500 767 y. 0,95 
2000 838 B 0sS95 2000 880 0o 0795 
2500 927 9: 0795 2500 976 3.0493 
3000 1003 109-0295 3000 1058 10970295 
3500 1068 ll 790295 3500 1128 1l 0:95 
4000 1127 12.0295 4000 1190 122720295 
4500 1183 13. 70895 4500 1247 13 0.95 
50007 1237 13 "0.95 5000 1361 14 0.95 
5000 790 l> 0.95 5000 993 15 0.95 
5000 692 16 0.95 5000 728 IG 0.95 
5000 628 l7 0.95 5000 652 I] go 
5000 582 18 “0.95 5000 pog 18 0.95 
5000 Se 19 79395 5000 554 197202395 
5000 >34 20 20295 5000 527 20 30:95 
5000 524 2l. 0295 5000 510 21 0395 
5000 517 22 0.95 5000 499 22 0.95 
5000 513 23 20895 5000 492 23 0.95 
5000 510 24 0.95 5000 487 24 0795 


5000 509 25 0.95 5000 483 23 0:95 


Legend: n - Number of years of recruitment 


B. - Fraction of personnel remaining 


: (non-attrite) 


C 


D 
Y X n B: Y X 
E i LL n 
100 100 1) 03.70 LOO LOO 
200 125 2 0:95 200 130 
300 143 3 55:90 300 150 
400 156 4 0.94 400 164 
500 166 5.0.95 500 176 
1000 318 50,99 1000 586 
1500 683 7 0.95 1500 FLA 
2000 761 8 0.95 2000 801 
2500 823 >, 0.95 2500 869 
3000 872 10 0:95 3000 923 
3500 914 ll 0:95 3500 969 
4000 954 12 9.95 4000 1012 
4500 992 13.299,95 4500 1053 
5000 1029 14 0.95 5000 1093 
5000 566 520.95 5000 632 
5000 477 l6 0.95 5000 521 
5000 426 1/ Q0. 95 5000 463 
5000 395 18 0.95 5000 427 
5000 379 19 0.95 5000 408 
5000 372 ZU 0.95 5000 398 
5000 368 AAA O 5000 393 
5000 366 220295 5000 391 
5000 365 23 0.95 5000 389 
5000 364 24 0.95 5000 388 
5000 364 25-0695 5000 388 
Y - Manpower ceiling each year 
Xa - New entry or trainee each year 
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+ 
Table V Manpower requirements under varying conditions. 


E F e H 

n B, Y X n B: ¥ X n B, ¥ X n B, Y x 
l H B cc m d cue cu le ee A. ee a 
I 0.65 100 100 170275 100 100 1 0770 100 100 1 0.70 100 100 
2- 0-30 250 185 DIOS 230 205 2730,85 250 180 2. 0.90 250 180 
3 30, 35 500 225 3 29:90 500 305 37099 300 313 3..0,.85 509 318 
40,90 1000 647 4 0.4 1000 602 4 0.94 1.000 619 4 0.90 1000 629 
5 0,94 1500 788 5 ES 1500 699 S 0.05 1500 733 5 0.94 12259 753 
5. 0.95 2000 896 AROS 2000 za G 095 2000 812 6 0.94 2000 852 
200295 2500 987 T 0:95 2500 828 7 04395 2500 274 7 0.94 2500 936 
8 0.95 3000 1065 8. 0795 3000 874 Ss 0295 3000 926 8 0.94 3000 1008 
+ 9,95 3500 71132 9 0.95 3500 oT OQ 0.95 3500 971 9 0.94 3500 1071 
10 0,95 4000 1193 10: 290.95 4000 954 10.0395 4000 1013 10 -0.94 4000 1129 
li 0.95 4500 1249 ll 70295 4500 992 11 0.95 4500221953 11 0.94 4500 1185 
12 0.995 5000 1302 12 20295 5000 1029 12220795 5000 1093 VAIO. 34 5000 1238 
13 0.95 5000 854 13 20295 5000 566 Tro «MS 5000 632 13 0.94 5000 791 
14 20.95 5000 729 14220295 5000 477 41 2 95 5000 521 14 0.94 5000 692 
1595 0:95 5000 652 15220293 5000 426 1500295 5000 463 15 0.94 5000 629 
16 0.95 5000 595 16 0.95 5000 395 IG 0.95 5000 427 16 0.94 5000 582 
17 0,95 5000 554 17707) 5000 379 17 0395 5000 408 19 0:94 5000 551 
Le 0.95 5000 528 18 0.95 5000 372 18 0.95 5000 398 18 0.94 5000 534 
19 0.95 5000 J11 l9 40-55 5000 368 LIO 5000 393 19 0.94 5000 524 
20% 0:95 5000 499 JO Ep795 5000 366 20 0.95 5000 391 20 0.94 5000 517 
21 0.95 5000 492 21 20295 5000 365 01. 507295 5000 389 2] 0.94 5000 S13 
22 0.95 5000 487 22 E0595 5000 364 22. 19,95 5000 388 29 220.92 5000 510 
ase 0.95 5000 483 23 0.95 5000 364 23 0.95 5000 388 23 0.94 5000 509 
24 0,95 5000 481 24 0.95 5000 364 24 0.93 5000 388 24 0.94 5000 508 
25.0. 95 5000 480 25 «0s 59 5000 364 25° 0495 5000 388 25 0.94 5000 507 


*These are the result of 20 varying computer programming (FORTRAN) assisted by CDR M. 
Sanaie-Fard(Student), Naval Postgraduate School, Monterey, California. 
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0.15 
0.85 
0.90 
0.94 
0.99 
0.95 
0295 
0.95 
0095 
0.95 
05 
0.95 
0295 
0.95 
0,95 
0,95 
0,95 
0:95 
0.95 
0:25 
0:95 
0.95 
0.95 
0:95 
[0995 


Fi 


Y X 

n n 
50 50 
100 63 
200. 127 
350 191 
750 467 
1250 649 
1750 734 
2250 799 
2750 | 851 
3250 895 
3750 935 
4250 973 
4750 1011 
5000 798 
5000 522 
5000 452 
5000 411 
5000 387 
5000 376 
5000 370 
5000 367 
5000 365 
5000 365 
5000 364 
5000 364 
Legend: n 
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14 
15 
16 
17 
18 
ES 
20 
21 
22 
23 
24 
25 


y 


0.65 
0.80 
0.85 
0:90 
0.94 
0295 
0,95 
0295 
0695 
0.95 
0295 
0.33 
0295 
0/95 
0.959 
0.95 
0295 
0895 
0:95 
0.95 
0:95 
0.95 
0295 
095 
0.95 
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150 
200 
250 
>00 
750 

1000 
1250 
1500 
1750 
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2250 
2500 
2750 
3000 
3250 
3500 
3750 
4000 
4250 
4500 
4750 
5000 
5000 


(non-attrite) 
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440 
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529 
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under varying conditions. 


(0 455 
0.80 
0,85 
0,90 
0:04 
0.95 
0.95 
0295 
cos 
039 
0.95 
0.95 
0:995 
0.95 
0:99 
0:93 
0.95 
0.95 
0495 
0:935 
0,35 
DO 
0.75 
0.95 
0595 


- Number of years of recruitment 


- Fraction of personnel remaining 


K 


X 


X 


n 


100 

300 

500 

750 
1250 
1750 
2250 
2750 
3250 
3730 
4250 
4750 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
3000 
5000 
5000 
5000 
5000 


n 


100 
239 
205 
392 
698 
831 
J33 
t019 
1094 
1160 
L219 
1274 
1077 
TO 
690 
623 
574 
541 
213 
>05 
495 
489 
485 
182 
480 
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12 
1:3 
14 
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L7 
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23 
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25 


B 


O N 
Ui un 


2 WO 
D © 


WO DA wu 
un un u 


£x © O OTO OO OVO 


CNA A N 


O 


e 
DO ADU 
wm ul 


0.95 
0.935 
0.95 
0295 
0,95 
0:95 
0:95 
0:95 
0.95 
0495 
0:95 
0.95 
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Y 
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50 
100 
150 
200 
250 
500 
750 

1000 
1250 
1500 
E750 
2000 
2250 
2500 
2150 
3000 
3250 
3500 
3750 
4000 
4250 
4500 
4750 
5000 
5000 


- Manpower ceiling each year 


n 


n 


63 

ak 

78 

83 
288 
349 
381 
411 
436 
457 
477 
496 
515 
333 
55 
569 
588 
606 
624 
642 
660 
679 
697 
465 


- New entry or trainee each year 
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n B x X 
1 n n 

1:25:02 45 100 100 
2- 0.85 300 225 
3200,30 500 268 
4 0.94 750 349 
> 0235 1250 635 
D 0.995 1750 123 
7 303.95 220 793 
d 0:95 2150 848 
9 10.99 3250 093 
1D 0:95 3750 934 
LIL 0.95 4250 S13 
L2 1.95 4750 1010 
13.202985 5000 797 
14 0.95 5000 522 
15270335 5000 452 
16 70.95 5000 all 
17 0:05 5000 397 
LS 0.95 5000 376 
L9- 0,39 5000 370 
20770295 5000 367 
21. (0295 5000 365 
22 90,35 5000 365 
23. 70,95 5000 364 
24. 0399 5000 364 
23 0.95 5000 364 
Legend: n 
B 
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V Manpower requirements under varying conditions. 
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0.94 
0.94 
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0.94 
0.94 
0.94 
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N 


50 
100 
200 
350 
750 

1250 
7750 
2200 
20550 
325] 
3750 
4250 
4750 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 


32 
201 
486 
689 
801 
OS s 
972 
1039 
1100 
1157 
TZEN 
1014 
741 
660 
605 
567 
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520 
SES 
522 
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508 


C) «4 O^ Un 4 t9 hJ9 r2 


16 
17 
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23 
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0.94 
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D 


X x n B, Y X 

n n 1 n n 

100 100 L 2670 50 Dg 

300 2 30 2) 0280 LOO 65 
500 283 d « DS 150 77 
750 376 4 0.90 200 86 
1250 676 5 0.94 250 gq 
1750 793 G 0.94 500 301 
2250 886 7 70.924 750 367 
2750 967 8 0.94 1000 419 
3250 1037 9 0.94 1250 464 
3750 1098 LO: 20.94 1.500 502 
4250 1156 1i 0.94 1750 534 
4750 1211 27 0.94 2000 564 
5000 1014 13 0.94 2250 592 
5000 747 14 0.94 2500 619 
5000 660 SA. A 2790 645 
5000 605 16 0.94 3000 671 
5000 567 17 0.94 3250 BOT 
5000 543 18 0.94 3500 12, 
5000 529 19 0.94 3/50 748 
5000 520 20 9,94 4000 7) 
5000 51.5 21 0.94 4250 798 
2000 S12 22 1.94 4500 824 
5000 510 24 0.94 4750 849 
5000 508 24 0.94 5000 875 
5000 508 25 0.94 5000 650 
Y, - Manpower ceiling each year 
x - New entry or trainee each year 
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OomAnN AU SB WN PF 


0.70 
0.85 
0.90 
O24 
0:95 
0205 
095 
0.95 
0.95 
0.95 
0:93 
0.95 
04295 
0.95 
0.95 
Du 
0.95 
0,95» 
0-95 
0.29 
0499 
0495 
(0,95 
0.93 
0.953 


Y 
neh 
50 50 
100 > 
150 75 
200 82 
350 88 
500 293 
750 357 
1000 400 
1250 434 
1500 461 
1250 485 
2000 506 
2250 526 
2500 546 
2750 566 
3000 586 
3250 605 
3500 625 
3750 644 
4000 663 
4250 683 
4500 102 
4750 722 
5000 741 
5000 510 
Legend: n 
B. 


I 


Table 


V 


Manpower requirements 





under varying conditions. 


R = 
n B, Y A n B, X 

TAE n 4 i n 
1 70570 100 100 i 0.70 50 
2 0 55 300 230 2 0.85 100 
2. m0 500 280 OSO 200 
4 0.94 m5 364 4.0294 350 
5 (s 1250 G55 5 0495 750 
6 0.95 17:0 761 S 50.905 1250 
7 20895 2250 836 T 70:95 1730) 
8 0.95 2750 896 Bones 2230 
D 0795 3250 946 9. 0295 2150 
IG @295 3750 991 10 0,95 3250 
Il, 0295 4250 1033 Il 0:95 3750 
12 0795 750 1073 1220295 4250 
13. 30895 5000 863 IS 0595 4750 
14 995 5000 S71 12220205 5000 
15 0295 5000 492 18.70.95 5000 
L6. 0.95 5000 445 16 0.95 5000 
17 0595 5000 417 1720295 5000 
rO UOTIS 5000 403 18 0.95 5000 
199595 5000 396 Togo 5000 
ZONAS TO 5000 392 ZU Ua S 5000 
21 w0:95 5000 390 el 0.95 5000 
22.708295 5000 389 2200295 5000 
2320299 5000 388 23 0.05 5000 
Ja uu. 95 5000 388 24 0255 5000 
25 70:95 5000 388 25 0199 5000 

- Number of years of recruitment 2 

— Fraction of personnel remaining X 


(non-attrite) 


11 


a0 

65 
12) 
197 
478 
67^ 
TIL 
843 
900 
948 
S 
1033 
1073 
863 
o4 7 
492 
445 
417 
403 
396 
392 
390 
309 
388 
388 


Wm WN E 


ay 


> 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
US 
20 
21 
22 
23 
24 
25 


0.65 
0.80 
0.85 
0:90 
0.94 
0-95 
n. 95 
0235 
0.95 
0235 
0.95 
0:95 
0.35 
0.95 
0.95 
0929 
0.99 
0:323 
pn.» 
0.95 
DIO 
0.95 
0.95 
0.95 
0229 


ih 


n 


50 
100 
200 
350 
750 

1250 
1750 
2250 
2750 
3250 
3750 
4250 
4750 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 


- Manpower ceiling each year 


n 


50 
68 
130 
208 
497 
715 
810 
940 
1025 
1098 
1162 
122] 
1275 
1078 
OL 
690 
623 
574 
541 
519 
>05 
495 
489 
485 
482 


- New entry or trainee each year 
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and proper coordination between all parties concerned. 
Considering the importance of this task, the time constraint, 
and the magnitude of the problem, a comprehensive program 
must be initiated immediately. In fact, when the author 
asked the question "When should a training program be started 
to meet the objectives?", the answer from those better 
acquainted witn this kind of undertaking was "two years ago"! 
One training path will not serve the entire shipyard work 
force. Many alternative processes (paths) and various 
combinations of programs will be required. 


Personnel generally will enter tne work Zorce with 


m 
— 


1 
varying degrees of training and experience. Each must be 


evaluated and placed in the most appropriate poSition in 


I 


order to maintain an economy of manpower, money and time; 


^ 


and at the same time meet the objective. Training for this 


: EUER 1 
fie; Dn S 


pa. 
0 


5 


(D 


program should be accomplished in three dist 
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. Pre-activaticn 

This is the period assumed to de 5 ysars prior vo 
start up, where the 500 men skeleton crew has to oe recruited 
and trained. Note from Table IV that 745 (100 + 130 + 153 - 
173 + 189 = 745) persons were recruited to obtain 500 in year 
5. It is appropriate that this training task boe a gradual 
build up in an increment of personnel each year. It is 
evident from Table lY that at the start of operations (i.e., 


the beginning of year 5) out of the 500 men "on soard" only 





a fraction (about 1/4) of the total will have completed 
their training. (The remaining will still be in apprentice 
training schools.) 

The factors that should be considered prior to 
che Start or the training program are: 

- The identification, evaluation, and preparation of key 
personnel who must be involved during the pre- 
activation phase (e.g., the Navy's training department, 
training centers educa lonr Ministry, end Conurac socs, 
etc.). The program office is responsiole fcr the 
plannips. sonsedulings, coordinación aña control or 
the overall task, while the actual training will have 
to be performed by the Navy's training centers/commands 
and education ministry. 

- A detailed analysis of each operational and maintenance 
posivion must oe developed and used as a guide for the 
desin and development 6 a ainin. Doaa: 


- Ihe selection of che most ap Dron eA eira n 


I4 
O 
hy 
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m 
(2 
ich 


job position must be made ir order to provide 
erfective instruction for the attainment of total job 
competency. For example while it may be desiraole ^o 
send some officers, designers and enzineers overseas 
for technical or management training, it is more appro- 


priate to train apprentice mechanics, and journeymen 


in the home country. The differences in li 


14 


2- 
style and habits between European and Middle-Eastern 
countries may cause too much disruption and preclude 


che individual iron learning nis grade. 





(1) 


- The 


- The importance 


- The preparation of courses of study, 
and evaluation instruments that will 


qualified operational or maintenance 


- A detailed training plan to meet the 


each phase. 


course materials, 
result ın 
personnel. 


objectives of 


The development of a Central Training Center that is 


sufficiently equipped to provide for the training 


stali administration, classrooms; + 


and work shops needed for startup an 
training programs. 


TRAINING PLAN CONSIDERATIONS 


Shooting manuals, training manuals, 


and technical representatives capaol 


these, should oe provided oy the equ 


utilization o: senior military x 


shipboard experience to provide expe 


supervision 0. Taccili 
on ships while in port for revalrs, 
augmenting the on-the-job training. 
or satety 
of safety training for all levels of 
- The acquisition and development or a 


capaole of training at all levels to 
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personnel per 


will require 


raining aids 


ıd Tollow-on 


A comprehensive training plan must consider a number 
of variaoles orought about by the demands of this 
program. An aboreviated list would include: 

- Equipment operation and maintenance manuals, trouole- 


training aids, 
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ipment vendors. 
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of the job. These instructors may have to be 
initially recruited from overseas to train the 
native instructors. Another alternative is to send 
qualified Iranian technicians overseas for instructor 
training courses. 
- The ability to revise existing instructional material 
for use in the training of personnel of varied in- 
tellectual levels and ethnic backgrounds to meet the 
qualitticatións required For accepwance into the werk 
Orce. 
- Tne development end implementation of a testing and 
evaluation system for on-the-job trainees to ensure 
that each trainee receives the variety of experiences 
required for competency in the job. 
- The impact that the implementation of stringent 
security procedures will have on the training programs. 
All departments supporting the training program need to give 
"ul attention vo che Tact tha: the cHDaoilnEg 007 e. .1eclent 
operacion of the Shipyard musi erip ar e svecisicd Sime, 
Development of training plans will need the solid operacional 
support resulting only from dedicaved commitment, 3eon Seb 
of the apprentice training program must be structured with 
appropriate experiences and provisions for follow-up 
training to meet the needs of the job. 
(2) TRAINING ASSUMPTIONS 

Training programs will oe needed at several levels. 


In order to train approximately 500 personnel to 
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perform work at several levels of competency, exercise 
complex duties, Withia specific Lime constraints, 
training must include classroom and work shop ex- 
perience as well as supervised on-the-job training. 
The success of a comprehensive plan can occur if the 


following assumptions are met: 


The training departments of the navy (Director of Personnel) 
and command concerned must be committed to a develop- 
ment program of continuing education training. 


s 7 + 
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- Dhop supePvISOUS Support and assist an che accomp 


of on-the-joo training programs. 


te 


- Instructors must be experts in their jcb. 


7 3 


= Initial on-she-7j00 tralnins must ce established at other 
6 


m 


operational shipyards or repair facilities in positions 
with like work requirements. 
- The specific joos within each category must oe 


analyzed to minimize training requirements and only 


S 


joo related step oy step instruction be developed 


du c S ay 


willingness to work and learn must be given consider- 
ation in cases where education and experience are 
lower than desired for entry to training. 
b. Initial Operational Phase 
This is the period when the shipyard will start 


its limited operation with approximately 500 employees. 
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For example, the acceptance for employment in certain 
positions will require that those being considered be 
UNiviemsi ty, Junilor college, hish School, or vocational 
school graduates. However, personnel must be trained and 
developed for the tasks and skills required. 1t is right- 
zully stated: "Leaders are made and nov bora" ae 

Those applicants that fall short of the educational require- 
ments but are considered to be trainable can be recommended 
to the training centers for the appropriate trainins. 

To facilitate the implementation of the work 
force, a percentage of each major category of personnel 
already must be proficient in their work assignments and not 
require immediate training to do the jcb for which they are 
hired. Such personnel also will be required to provide 
expertise to assist curriculum development and instruction 
tor those in like 300 categories. 

The shipyard personnel may oe divided into four 
probable categories as below: See Table VI. 


(1) PROFESSIONAL AND MANAGERIAL PERSONNEL 


theoretical and practical aspects of science, engi- 
neering, management, education and ousiness systems and 
their operation, administration, design and planning. 
They may constitute about 15% (75) of the total per- 
sonnel at this stage. It is essential that this 
category oe college graduates with a working knowledge 


or their profession. These accepued to the facility 
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TABLE VI: NAVAL SHIPYARD INITIAL OPERATIONAL PHASE 
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INPUT on TRAIN NUMBERS & % 
LEVELS PRIOR CATEGORY TIME OF TOTAL 
REQUIRED EXP. DISCIPLINES AND SUB ELEMENTS (MIN.) WORK FORCE 
20% | Fully Qualified with Shipyard Experience er E 
conege JJ. eer E 
Degree PROFESSIONAL € MANAGERIAL 15% 
80% Planners Designers 
Engineers Managers E 75 
25% _ _ _ Fully Qualified with Shipyard Experience ___ 
Jr. College 
Prof. Schools TECHNICIAN PERSONNEL 30% 
High School 75% Flectrician Testing Electronics a Yrs. 
Voc-Tech. Mechanics Safety Weapon Specialists 150 
25% _ _-_ Fully Qualified with_Shipyard Experience_ v. 
r1 
6-9 Grade CRAFTS 35% NO 
Mechanical Structurals Fitters a 
Aptitude 75% Machinist Sheet Metal 2 yrs: 
Testing Welders Piping 175 
25% 
8-12 years of CLERICAL & SERVICE 20% 
High School 75% Administrative Warehouse Utilities 
Timekeepers Helpers Fire l yr. 
Record Clerks Maintenancemen Security 100 
Civilian 
Input 
Navy 4 yrs. 
Input 500 





Numbers and percentages are composition estimates and are not derived from any manpower charts. 
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*Based on ideas provided by Mr. Thomas Stolle, Assistant Manager, International 
Training, Brown & Root, Inc., Houston, Texas, Oct. 1978 
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that lack the experience commensurate with their 
responsibility should be provided the opportunity to 
undergo an orientation period at the facility with like 
functions in order to attain the experience required. 

A minimum of 20 percent of the personnel within this 
category must be totally qualified and have prior 
shipyard experience in their joo functions for startup. 
The remainder should train at other naval snipyards or 
ship repair facilities preferably in country or at a 
foreign navy or civilian snipyard to gain their 
experience. This experience can be acquired througn 
observations, work situations, and seminars on subjects 
pertinent o mer 765 elassır1eart o,. 

TECHNICIAN PERSONNZL 

Personnel in this category are concerned with trouble 
shooting, removal, repair, installation, quality assur- 
ance, and testing of all ships components that are 
zunetıionaly Mechanical, electrical, elee,zonie, or 
weapon specialists. The electrical, mechanical, 
electronic and weapon specialists and testing tech- 
Iiorans required ror startup wlll. amount vo approcemusely 
30 percent of the work force. Twenty-five percent, as 
a minimum, of this group must oe fully qualified and 
experienced in their joos. These qualified personnel 
wlll provide the facility as well as the training 
center with their knowledge and experience, as experts 


ln thee 2 weld. Their services as instructors and 





subject matter experts (SME) will expedite the upgrading 
of the remainder of the startup personnel in this 
category. The knowledge and theory required to 

function within this category will require that those 
considered by junior college, technical/professional 
schools, high schools with professional experience, or 
vocational school graduates. Passing of an aptitude 
test will not suffice for acceptance to this category. 
CRAFTS PERSONNEL 

Tails “ca uesory Wilisineluide Structural, 2.401 i1eayten ano 
other shop personnel that are required to machine, 
faorioate,. Erect or insvall mechinery, Surucuural paris, 
ship hulls, and superstructures. Those personnel re- 
quired to perform these functions will include machinist, 
welders, rissers and fitters. They will comprise 35 


percent of the startup work force. 


Personnel applying for this category must be capacle of 
passing a mechanical aptitude test for acceptance to the 
work force or to training (sixth to ninth grade 


education or equivalent). The possibility that some of 
the craftsmen required may be drawn from the construction 
work force is highly improoaole. The upgrading of 
construction spin ofís in this category can be accom- 
plished in ihe time frame allocated prior to startup. 

All entry level workers claiming certified experience 


should be tested with appropriate tests designed to 


evaluate both performance skills and theoretical knowledge. 
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If qualified, the worker will be placed in a position 
commensurate with his experience, If found under- 
qualified, but trainable, he will be enrolled in a 
training program designed to qualify him for the work 
Torca. 

CEBRIGAL AND SERVICES PERSONNEL 

The administrative and maintenance personnel required 
for startup will total approximately 20 percent of the 
work force of 500. The clerical workers will ce 
concerned with Preparing; transcriolns,. transi erring 
and systemizing records, collecting amounts, and dis- 
beroubing TatormauLlon. 

The services personnel are the facility hnousexseping 
workers such as firemen, utility mainienancemen, 
transportation personnel, and packaging and warenousemen. 
Personnel selected for these positions should pass 2 
mechanical or clerical aptitude test prior to accept- 
ance. Personnel with a qualifying aptitude test will 
enter the work. force if they possess surlricient 
experience to meet the job needs. Those with in- 
Sufficient knowledge and experience, dut with adequate 
aptitude, will attend training classes. 

OTHER CONSIDERATIONS 

Minimum entry level skills for each position will have 
been determined by qualified supervisors or job special- 


ists. An analysis of eacn job will include what che 
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person does on that job and what training or skill he 


needs to have to perform the job. 


(a) 


AVAILABILITY OF ON-SITE EXPERTISE 

Phasing through the initial operational phase will 
occur over about a nine year period after startup. 
The availability of hignly qualified personnel and 
on-site instructors, developed during this phase, 
will provide a capability of all in-house training. 
Contractor and vendor services should be utilized 
to the maximum extent possiole for all ongoing 
services to include ins trucvtors, mManvals, end local 
schools, 1f avallable. 

REFINEMENT OF TRAINING APPROACHES 

Training during the startup period will require tne 
implementation of training programs that may nave 
appeared adequate at the time. During the training 
From initial operation to full manning, all levels 
Of “1NStruc yion Wilk be coat zusus!iy- re-inea Le 
increase te Trainins Slilciency anad capaci in 
order to meet the ceiling goal of 5000. 

INCREASED CAPACITY OF THE TRAINING CENTER 


The increase in manpower requirements will place 


HA 
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greater demands on the training itself. 


Ul 


availability of completed training centers and 
instructors with more experlence, acquired during 
this phase, should increase the trainin 
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(4) MAGNITUDE OF TRAINING 
The training effort required to prepare 4500 
additional trained personnel in four categoriss, 
will require providing a training system that 
will handle a maximun input 12 times the size 
or the first year s input. The impact of this 
magnitude of training must be reduced by in- 
ereasınd the 207TVIUOV add oroduectiviby ao 
achieve the demand output. 
A solution to a greater training output would 
be to enlarge the instructor staff, ensure 
that adequate classroom space is availaole, 
and provide a scnedule for trainee input to 
meet manpower scheduling as well as refining 
the training paths necessary to acquire joo 


knowladze., 


c. Trull Mannings aud Longz-sanse (Upecrasión 
This is the period of approximately nine years 
ar ver he activation Of the Shipyard (year 1H): From mis 
time forward the shipyard workload, and consequently the work 


force, is projected to be steady and constant at approximately 


5000 personnel. The buildup of manpower requirements during 
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the first few years of operation will provide the training 
centers with more accurate statistics on the turnover rate 
created by attrition, progression and development. The 
manpower-recruitment model presented in paragraph 3 can be 
a very useful and powerful tool to use for future manpower 
requirements forecasting. Utilizing the model (with the 
revised figures) and with the aid of a computer, the train- 
ing manager can automatically develop a schedule for classes 
that will be necessary to train enough personnel to assure 
full manning. 
(1) CROSS-TRAINING--A CONSIDERATION 
The sudden loss of an employee from a highly critical 
position within the work force can create a work 
Slowdown or even work shutdown. Experience has proven 
that maintaining personnel proficient in severa 
positions within a classification, through cross- 
training, will provide desired flexibility and a source 
of filling a void until someone can oe trained to assume 
the vacant position (created by illness, dealih, or 
attrition). Therefore, a program for continuing 
education, cross training, and career broadening must oe 
developed for used during the latter operation and full 
manning phase. 
5, Other Training Considerations 
Other training sources outside the Department of the 


Navy should be considered, their capabilities utilized and 
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coordinated in order to help reduce the Navy's training 
burden. These other sources are: 
a. Defense Training Centers 
Other defense technical training establishments 
such as Air Force for aircraft and gas turvine technician 
training, and the Army schools for similar weapon systems 
or other skills courses. 
b. Government Agencies Training Facilities 
For example the Education Ministry can increase 
its entry quota in the technical/professional schools and 
phesbabor Nintstry may Provide addız ıEn3l moolley pechnica | 
training Tacilicres, The Mobile vans can be utiliged to 
provide instructors and equipment for on-site-training of 
craftsmen. 
c. National and Commercial Training Facilities 
For example, the National Iranian 0i1 Company 
has years of experience in training engineers and tecnnicians 
in their Technical College and apprentice training school. 
Also maximum use of other commercial contractors and 
industrial facilities should be made. 
ds Other Nation Contractors 
Foreign contractors and suppliers who have the 
training capaoility should be used, as appropriate. The 
program manager and contracting officer should be in a good 
Sarsaralna poSITtron prior To The sienins of a contract tor 


construction, equipment or other services to require from 
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the contractors and vendors an agreement to teach the skills 
in which they are specialized and which are needed for the 
operation of the shipyard. 
e. Other Shipyards 
U. S. Naval shipyards perform apprentice 
training programs. Such programs are normally four years 


in duration for all trades. Based on discussions with some 

of the training managers, this training period can be reduced 
to one, two or three years for some of the structural (rigging, 
welders and painting) and mechanical, and electrical trades. 
The new employees are normally high school graduates. 

During the training period, the trainees spend about one day 
per week in the class-room and the other four days in the 
shop/field working with the supervisors or qualified 

mechanics, receiving on-the-job training and experience. 

The author asked the commander of a U. 5. Naval 
shipyard what nis views were on training craftsmen from 
allied countries in the shipyard apprentice training center. 
He stated that he would not welcome such a job. His task 
is the repair and maintenance oz the fleet and not "train- 
ing". A shipyard is not manned to act as a training 
facility for personnel except for the apprentice trainin 
required for in-house purposes. Nevertheless defense and 


commercial shipyards overseas with "training willingness” 





and capabilities can provide effective training for both 
professional and managerial levels in order to gain further 


experience on new systems and modern tecnnology. 
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f. Overseas Training Centers and Universities 
Specialized training institucions in the industria. 
countries may be used to the extent required. Due to the 
language requirements, and also cultural and social 
differences, western training instutions are most useful 
to those professional and managerial personnel having the 
necessary background and language proficiency. 
g. Doing the Job One is Trained to Do 
It is not uncommon to see a man trained in 2 
specialized field assigned to another job which is completely 
alien to his expertise. We have all seen a professional 
engineer doing a marginal joo teaching, or an experienced 
teeha,clan DUShIing papers In a Cen Tal oiri os much 


practices are an ineffective use of talent and often do not 


I 


serve the organizational objectives. Misutilization o 
resources is as damaging to tne individual as to the 


SE $e 


organization. The right man in the right job is & sound 


C 1 


basis for an efficient operation. 
h. In-house Expertise 
Often a department or an organization goes through 

tremendous troubles and expense to get an "expert" From a 
rawadrstant horion: “UCR ad expert 1n a Particular 

technical field is most often alien to the local environ- 
mental, cultural, and political situation. If one looked 
closely in country there probably is a well qualified and 

more suitable individual or institution available. A 
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system needs to oe developed and utilized to assist mana 
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Ment to search and retrieve more accurate information in 





order to make a better decision on the availaoility and 
recruitment of key personnel, from in country assets. 
It is important to have all the alternatives available and 
when the experts are in-house (in-country) "consult them", 
"believe them" and "use them". In-house expertise can 
often be more reliable, responsible and accountable. 
i. Language Difficulty 

The language barrier can create a horrendous 
problem, both for the individuals and the organizations. 
Modern ships and related systems are acquired mostly from 
various western industrial nations. The operating manuals 
technical 3nsotucutors, and drawings are thus in other 
languages and cause additional proolems in training, 
learning processes and interaction of individuals. Englisn 
is the most common second language and the preferred 
technical language in Iran. Most personnel in managerial 
positions, out only a few in the tradesman level, nave tne 
acl. lity To communicate in 2nsliso. Multi lancuace Fe 7>3- 
ments (English, French, German, Farsi) further complicate 
the problem Ine stor; Soes thay 27 can Induszrıal 7 aeılivy 
an English speaking training firm originally weas contracted 
for craftsmen training. With the very limited English 
language capaoilities of the trainees, the team just managed 
to operate an 0.3.7.” program with the help of sign 
language. Although the objective (training) was lost 
along the way, the company carried out a fine service in 


many other fields as directed. When the profit oriented 
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ig.J.T. stands for on-the-joo training. 
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contractor started employing third country nationals (from 
Korea, Philippines, etc.) because it was cheaper for the 
company, the training program was a failure. The trainers 
were fine technicians, but their inability to communicate 
with their counterpart made it ineffective. Hence, common 
language, even on a limited basis, should be a requirement 
with inter-cultural training tasks. As a first step the 
training program can be fecilitated by qualified native 
trainers developed in country or overseas. 

Those issues presented in this section are some of the 
major considerations to be given to the vitally imporvant 
task of training. There is no way that one could completely 
cover the total personnel and training progrem in this 
section. However, it is evident that training is the 
Sin le most critical Sask Tor acer watıon or a Shipyard.: 

The manpower recruitment model has been formatted in such a 
way to exclude the many variable factors (i.e., patriotism, 
trained personnel being hired off the economy; funds avail- 
able for better incentive and pay; stable and improved 
environmental conditions, etc.). If any of these conditions 
cnange for the better, tney will improve the attrition rate 
and thus reduce the yearly input requirements. Any gains in 
this area have Deen looked at as a free bonus or a backup 
for contingencies. However, if the recruitment and training 
program rs to succeed, innovation in a@turacving manpower, 
both military and civilian, to the geograpnic location under 
consideration is essential. New educational tecnnology 


should provide Taster and better means of training. Modern 
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facilities can provide better habitability and more 
comfortable living and working conditions in the Persian 
Gulf area. 

Strong patriotism, loyalty and individual dedication 
can help to provide the motivation required for those 
involved in this very challenging task. Through personal 
experience, the autnor contends that there are sufficiently 


large numbers of dedicated Iranians, willing to sacrific 
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their personal comfort and convenience for the good of 
their country in such a worthwnile endeavor. Such 
dedication and sense of duty will undouotedly oe necessary 


to make this program a feasible undertaking. 
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VII. CONCLUSION 


A. SUMMARY 

Mie concepts or planning Tor acplyation Ain tas 
thesis could be applied to any large-scale program where 
there exist acute constraints on resources, geograpnical 
remoteness, and unique environmental conditions. The 
challenge of the Persian Gulf area has resulted in 
unprecedented special requirements for long-range planning 
and for integrated logistic support. It must oe emphasized 
here that these considerations apply to a conceptual snip- 
yard and should not be looked at as necessarily rigid 
requirements, 0 Lo Tener uo ans perureular sovernmenv 
agency or Navy organization. In fact, they are intended 
to comprise Just a coneeptual presentation; 1.8., an 
attempt to discuss some of the more important issues and 
considerations related to an activation program. 


THe “acuivation or "Start up" ot a concep wal shicard 
is the time when the coordinated erforts of many organi- 
gations/agencies, contractors, suppliers, and individuals 
have merged, their many multifaceted individual project 
objectives towards the one collective common goal 

of the organization. The amalgamation of masses of men and 
materials, and the proper mixes and effective utilization of 


these resources is the only assurance of the eventual smooth 


operation of a naval shipyard. The operational readiness 
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of the fleet, which is the ultimate purpose of the 
organization, can only be guaranteed by the effective 
support from its shipyard(s). 

Understanding the environment of a naval shipyard is 
absolutely essential to the attainment of this goal. A 
naval shipyard is a tremendous industrial asset, of 
irresplaceable value to the fleet. Its specific capabilities 
Should be tailored to meet the needs of a changing mix of 
Ship types that make up today's modern fleet. Allowance 
also must be provided for future expansion, modernization, 
and technological developments necessary to meet tne needs 
of the fleet of the future. The work force in a naval 
shipyard should contain a mix of varried skills and experience 
sufficient for the maintenance of the complex shipooard 
weapon systems, so essential to a modern navy. There must 
be programs vo recruit; train, ang retain a work force, to 
insure constant availability and staovility of trained 
personnel. The work force should also be kept current and 
cross-trained in the ever changing technology, in order to 
meet the maintenance requirements of the fleet. 

The physical and social environment of the area under 
consideration will greatly affect the activation process 
as well as the subsequent operation of a naval shipyard. 
For any large-scale industrial activity such as a shipyard, 
the proper choice or organizational structure becomes an 
important question; consequently, managing the inevitable 


bureaucracy requires careful considerations. 
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There are many advantages to the bureaucratic organization 
of a naval shipyard; but its limitation must also be con- 
sidered. In the best of its form, bureaucracy can only 
serve those who establish and maintain the system, and not 
necessarily any other organizations. Recognizing the 
cultural differences and the social norms of different 
societies, there should exist a normalization period for the 
bureaucratic process to Erow To Maturity: 

several functions are crucial to the success of any 
large-scale program. These are: planning; schedulinz; 
organization and staffins; and control. furthermore, the 
proper understanding and preparation for logistics supvort 
tor a military project as complex as a naval shipyard is 
absolutely essential. 

Pláannine must play an intesrfal part in any activi. y or 


= 


organization. Regardless of the capital outlay, the number 
of employees, or the time span, the principles reauired 
for a successful planning effort remain the same. The 
need for planning is evident due to the increasing time 
span of projects, the complexity of large organizations, 
the dynamic nature of modern tecnnology, and ever-increasin 
Specialization. The proper approach to planning is never 
the Same from one project to the next or, for that matter, 
among different departments and agencies. An approach must 
be developed specifically for the problem at hand, based on 


the nature of the projects, the time frame, and the 


multiplicity of options. Long-range planning will look 
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the distant future as far as trends can be predicted, 
requiring strong, top-level support (because of the exist- 
ance of uncertainties) and the dedication to major 
commitments and decisions that have to be made. Uncertain- 
ties involved in long-range planning should be considered 
so that the plan may be modified to meet the new require- 
ments. Even the best plans can be rendered useless by 
failure to consider all facets of the problem and the 
unforeseen changes or realities involving a large-scale 
project; e.g., the unique environmental conditions and 
remote location of the Persian Gulf coastal area exert 

a special impact on the most sophisticated and well-laid 
plans, Planning should not oe left to the professional 
planner or a core planning team. All too often what 
results is the planning team's "plan", and not the organi- 
zation's. It is imperative that the managers (who will be 
responsible for the plan's implementation) be actively 


involved in the planning. Planning should oe a dyn 


{D 
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group effort. "Srain-storming" and similar managerial 
techniques werk equally well for coordinated planning. 

Poor coordination upsets many plans in a complex and mulvti- 
Pa@eued project. Propor coordinatiod ot activities 13 she 
only sure way of achieving a common goal. The key factors 


contributing to better coordination is a clear understanding 


of the problem, and effective communication. 
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Another equally important factor leading to the 
successful completion and subsequent operation of any 
progset of this type 1S the proper Logis lico suppori. It 
is essential that the analysis of logistics support for a 
major program be performed from the program's inception. 
Logistics has been defined as "the art and science of 
management, engineering, and technical activities, con- 
cerned with requirements, design, and supply, and 
Maota Nne resolrces to support objectives, Diane, and 
operations" [24:52]. To improve the management of limited 
resources, one should look at "the big picture” aspect ol 


lnvesrated LossStilo supporo (L.L.o.). 


The elements of I.L.5. are: versonnel and training, 





anspor ta lon and anandi ve, 


SUM YY SUOPOC Lecil tes, 





test and support equipment, technical data, and maintenance 
ola mins: The GCoject 0% Lol». 18 50 assure that esreoctive 


tosis tie Support 18 planned, sequirsd, and manased ae s 
=) > 


t- 


integrated whole. 

With regards to a naval sripyard, 1.L.>. may oe defined 
as a management function providing the initial planning, 
TUNG nS “end controls. mis in murn assucres that che navy 
and ships of the fleet will have a maintenance support 
activity that will not only meet performance requirements, 


4 


but one which also can be effectively supporved throughout 
te lilo cycle.: Ine system l11e=cyvcle my be Said. to stars 
from the perception oF a need and terminate with disposal 


of the system. The five phases of the system life-cycle 
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are: (1) concept formulation and system definition; (2) 
development; (3) production and installation; (4) operation 
and support; (5) modification and retirement. 

The proper integration of the various elements of 
logistics and coordination between various organizational 
entities responsible for logistics is the key factor re- 
sponsible for the success of this program. In specifically 
considering the shipyard under study here, it is well 
recognized that some of the support elements may be outside 


the scope of the Navy's authority, and shall be performed oy 


— 


F 
~_ 


other government agencies. or example, une electrical and 
water supply services would be provided by the Energy 

Mis te; the construction or roads and railways 1S the 
responsibility of the Road and Transportation Ministry; all 
forms of communication (post, Telephone, telex, and tele- 
sraph) are under the authority of the Communication (?.1,.8,) 


ore ould ce a 


Fh 
(D 
O 


Ministry; end che training ©: une Labor 


nd tne 


T 


ry 
n 


jont responsiollit/ w in tae “avy; sche Beco: 
Education Ministries. 

These support services are not only essential to the 
conste Crion Or the naval shıpyerd and zssoc1a ed tacilimwics, 
But are equally important vo the future operation of Doth 
Mic Shipyard and SUpport ac Iiviris. 

Planning Scheduling; cCOo dinar ON; and control are “the 


names of the game", and are absolutely critical for the 


S 


IG 


(D 


Suecess ol he Shin ard acii arion Pozan. "ne co Dt 


of project management can oe very helpful in achieving 


I, 








the desired objectives of such a complex undertaking. 

The emphasis here is on planning and decision-making 

Wii the Context of a specific project, 159.5, “Shipyard 
activation program". Managing such a program requires an 
organized and dynamic management approach that can coordinate 
activities within the total program. Here the need for a 
unifying agent becomes apparent, i.e., the "program manager". 
He is that individual who is appointed to accomplish the task 
of integrating functional and extra-organizational efforts 
and direct them toward the successful performance of a 
specific program. Organization and staffing of the program 
office is critical. While recognizing that there 1s no 
pDenkeet or sinzelegbest OrsanL zatıonal sirucwulre tor all 
programs, there are advantages and disadvantages to eacn 

of many approaches, whether Tunetieonal, Ora eci; or Matrix: 
The important factor is the recognition and awareness of 

the strengths and weaknesses of each, in order that the 

one which is best suited to the particular environment may 


ve utilized. 


Lt 


Program management relies heavily on the efforts of a 


Sta í $0 monivor anda Control, the many unctione: The 

number and kind of staff required for the program office 

will depend on the nature of the program itself. The 

quality of the staff assigned to the program is more important 
than the number of personnel. They must be experienced in 


the field, well qualified technically, and must have 


desiraole personality traits also. For such a major 
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development program, progress towards the deadlines and 
cost targets requires advanced scheduling techniques. 
scheduling is the specification of dates and times and 
interdependencies for performing functions and implementing 
the. Many subplans of the pro jects. 

Project control is a process by which managers assure 
that resources are G@btained? and uivillized et sec tively TOT 
the accomplishment of the program's objectives. The control 
of the project's performance is the critical measure ol 
success or failure for the activation program. 

The Use of various managerial tools can be nelpful for 
the seneduline ana control process. ¡Eat anda EP ne, => 
works are a Zew of the management tools for scheduling 
and controlling projects. They provide management with a 
clear definition of time, cost and resource requirements, 
They are overational networks that relate all activit 
ix A time dimension and pinpoias Crivical sodium cles. 
PERT and CPM are powerful tools and nave been GevelopeG 
to aid the decision maker's intuition and 
she Final decision must rely on on the manager's subjective 
evaluations. 


The program manager must take an active role 


management of the project, constantly correlating +ime/co 


= 


Ul 
ct 


with schedule and oudget. Effective information processing 
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for managerial decision-making is vital to the organization's 
success. 

A Management Information System (MIS) must be developed 
to furnish the right information, to the right person, at 
the right time, both for the activation program and the 


shipyard operation. 


B. RECOMMENDATIONS 
Tne following recommendations are submitted: 


Ll. Establish.2 program oti1ce consisting ol a Nien 


09 


pun 2 


ranking program manager with a program office staff of 
gualiried Andividuels, "A mulvi-matrix oreanizational 
structure and an authority-responsibility relationshiv Tor 
this program o’fice were developed and presented in 
15 and 16, Chapter Vl, section B. The potential for conilicst 
wil] exist 1n 2 matrix organizacion. BUT NWivwl wie clear 
do ini ilon OI secount=ao_l110y and responsa lies ol 
individuals (Fisure 16), ambiguity can oe clarified and 
conilicts managed. 

The major tasks for activation of the naval shipyard 


under study were identified in Chapter VI as: (1) personnel 





and. trainınse; (2) construction of facilities; (3) test 
equipment and supply support; (4) utility support; (5) roads 
and railroads; (6) transportation and handling; (7) general 


communication; and (&) shipyard operational requirements. 


ty 


While all of the above tasks are crucial, the ta 


O 


u 
k 


recruitment and training the large numbers of versonnel 
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required to operate a shipyard in the Persian Gulf environ- 


ment will prove to be the most challenging one. This leads 





to the next recommendation. 

2. Personnel recruitment and training should be 
seriously considered and a program should be started without 
delay. If this appears to be too monumental a task, we 


Metre: yon Allah: 
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Appendix B: | Orgenizaticnal Relationships 


Chart 1: An organization chart showing the relationship of the 


Secretary of the Navy to the Cnief of Naval Cperations, Chief of Naval 


Material, Naval Sea Systems Command, and the Shipyard Commander. 
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Appendix B (continued) 
Chart 2: An organization chart showing the relationship between the 
Shipyard Commander, Commandant(x) Naval District and Naval Regional 


Medical Center. 
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